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Design Lng incehing Production 
OF ELECTRICALLY ENERGIZED MACHER APPLIANCES 
AND EQUIPMENT . . . . ALSO Paepeabe UILDING 
f 8 = * 2 
Are Motors Too Heavy To Meet Your Needs? 
They need not be; for light weight 
designs are widely available. pg. 57. 
Overlooking A Bet In Light-Metal Stampings / 
It is quite likely, unless you have 
reviewed recent progress. pg. 41. 
So You Think You Know Insulating Varnishes! 
Even so, the technical data on pg. 57 may 
refresh your memory of newer things. 
Machine Control Problems Get You Down? 
Simplified circuit guides on pg. 66 
should help to clarify basic facts. 
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ECIRICAL 


3 PARTS Make a 
MODERN CORDITIS-FREE electrical Cord 


*CORDITIS—a dangerous 
disease of electrical cords; 


1—The Belden Unbreakable Soft Rubber Plug. — your produc mplify oe tion 


2-<ties Coston approved and built to high roblems~help give iver stint on—and 
ards. a win customer approv 


stan 

3The Connecio r or Strain Relief. Belden Specify Belden Engineered Electrical Cords. 
des d to eliminate the spot. Belden Manufacturing Company 

Thes ain e units engineere edi in one cord 4633 W. Van Buren Street, Chicago, III. 


belden 


CORDITIS-FREE ELECTRICAL CORDS 
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BUILT-IN SEAL 


Over 14 million N-D-Seal bearings have been used 
to simplify design, keep dirt out, keep lubricant in, 
and reduce installation and maintenance costs. 


New Departure, Bristol, Connecticut. 


NEW DEPARTURE 
SELF-SEALED BALL BEARINGS 
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Alcoa Aluminum die castings (13 on this contactor) have proved their dependability on many 
moving die fixed parts in contactors built by The Electric Controller & Mfg. Co. of Cleveland. 


No delicate materials can be used here. If you’ve 
ever listened to electrical contactors slamming 
shut, you know the repeated shocks and beat- 
ings their parts must take. 

On EC&M magnetic contactors, moving 
parts are Alcoa die castings made of strong 
Aluminum Alloys. These die castings not only 
have adequate strength, endurance and electrical 
conductivity, but their light weight provides 


the low moment of inertia that is so important 


for lightning responses to demands of modern, 


quick-operating machinery. 

Steel inserts are cast integrally with the Alumi- 
num for contactor arms that must respond to 
magnetic pull. Threaded brass inserts are included 
in the same way. So accurate are these die castings 
that very little finishing is required. 

This successful use of Alcoa die castings should 
suggest possibilities for your products. May we 
discuss them with you? 

ALUMINUM CompANY OF AMERICA, 2179 Gulf 


Building, Pittsburgh, Pennsylvania. 


IT IS NEVER COSTLY TO USE ALCOA ALUMINUM RIGHT 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO,;, 232 Madison Ave., New York, N. ¥Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20th, 1934, Vol. 26, No. 1. 
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Capacitor cans, made on the impact extrusion 
ress, are finished simply by trimming to 
length, cutting the threads and rolling the 
crimp (in the round piece). What a saving in 
time and money over old production methods! 

Impact extrusions, made of Alcoa Aluminum 
Alloys, have enabled many manufacturers to 
cut costs and improve their products. Parts, 
originally designed for drawing, stamping, 
spinning, or as assemblies, can often be altered 
to take advantage of the benefits of the eco- 
nomical impact-extrusion process. 

With Alcoa impact extrusions, tolerances are 
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close, the metal is uniform and dependable, 
mechanical properties are good. Walls can be 
thinner than bottoms; projections or embossing 
can be included on bottoms, and, on certain 
types, walls can be ribbed. All of the other 
advantages of Aluminum are retained; light 
weight, resistance to corrosion and fine ap- 
pearance. 

Send for the book, “Impact Extrusions and 
Pressings.” It may suggest means of adapting 
your products to this process. ALUMINUM 
Company oF America, 2179 Gulf Building, 
Pittsburgh, Pennsylvania. 












Benched for 


the season- 
no substitute 


Ne designing engineer 
ever specified mica un- 
less he meant mica and 
nothing else — unless he 
knew that no substitute 
would safely serve. Mica 
is a must — therefore in its 
purchase the important 
consideration is a de- 
pendable source of sup- 
ply. There is no substitute 
for Macallen service and 
reliability. 


Add MACALLEN in front 
of the word mica in writ- 
ing specifications. 


THE MACALLEN COMPANY 
~ "16 MACALLEN STREET, BOSTON 


CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG. 


COMPRESSED SHEET 4 MICA PAPER, CLOTH, TAPE HEATER PLATE : COMPRESSED SHEET TUBING 
COMMUTATOR INSULATION ; COMPRESSED SHEET WASHERS 3 INSULATING JOINTS AND CANOPY 


INSULATORS - RAILWAY SPECIALTIES - DOMESTIC AND IMPORTED RAW MICA 
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NE plant manager’s family is 

happier. No more unnecessary 
overtime — spoiled weekends. Be- 
cause he has delegated one of his 
worries where it belongs — to the 
Carnegie-IIlinois electrical sheet spe- 
cialist. 

Manufacturers of electrical equip- 
ment have enough problems without 
worrying about those arising from 
the specification and use of electrical 
sheets. Knowing steels thoroughly is 





My Daddy gets home on time now! 


the job of the Carnegie-IIlinois engi- 
neer. He is trained to know which 
sheet will give the best performance, 
the right electrical properties — to 
specify the proper grade and most 
economical sheet size to use. 
Because of his wide acquaintance 
with electrical production a Carnegie- 
Illinois engineer can help you in 
many ways. You may not be taking 
full advantage of core plating. Per- 
haps, for certain applications, with 


CARNEGIE-ILLIN OTIS 


3 382% 


proper annealing you could be ob- 
taining laminations having higher 
eficiency from the sheets you are 
now buying. Are you sure you have 
specified the right steel for your lat- 
est design? 

Why not call in the man from Car- 
negie-Illinois? He will help work your 
problem out right in your own plant. 
It won’t cost you a cent, and may 
save you a lot of money and produc- 
tion grief. 


ELECTRICAL STEEL SHEETS 


CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED SIAL ES va pant 
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PRECISION PRODUCTS 


For Your Industrial Electronic Needs 


Here’s a catalog that is chock full of items which are used in some degree 
by practically every manufacturing plant in maintenance, laboratory and 
experimental work. It may easily save you hours of inquiry and many let- 
ter writing delays in locating a source of supply. 


Mallory Approved Precision Products are known and used in many phases 
of the aeronautical, automotive, electrical, geophysical, radio and industrial 
fields. Every Mallory product has the highest reputation for quality and 
efficiency. Many of them are standard original parts in the equipment you use. 


253 Distributors to Serve You 


The distributing organization built up by Mallory over a period of years is 
! representative of the finest in the country. Each is a leader in his com- 
munity, maintains adequate warehouse stocks for prompt delivery —and 
has a staff well trained to serve your needs. 


pved It would be impossible to enumerate here the list of approved precision 


ducts products covered by the Mallory Catalog. But, at your request, we will 
sion pro send your copy along with the address of the distributor nearest you. Write 
prec! for it today. 


P.R. MALLORY & CO. inc. 
a i i @) rea P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA e Cable Address — PELMALLO 


Serves the Aeronautical, Automotive, Electrical, Geophysical, Radio and 
Industrial Fields with . . . Electrical Contacts, Welding Electrodes, Non- 





Ferrous Alloys and Bi-Metals. .. Rectifiers, Dry Electrolytic Capacitors, F.P.(Fabricated Plate) Capacitors, Vibrators, Vitreous 


Resistors, Potentiometers, Rheostats, Rotary Switches, Single and Multiple Push Button Switches, Electronic Hardware. 
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WALKER-TURNER 


14” and 16” 


Metal Cutting BAND SAWS 


In service over many years for hundreds of the country’s 
leading manufacturers, Walker-Turner Metal Cutting Band 
Saws have demonstrated their ability to save industry money. 

Back-gearing and cone pulleys (shown below)—similar to 
those found on a screw-cutting lathe—provide speed ranges 
on the 14” Band Saw of from 61 to 1950 S. f. m. with slow speed 
* EE ciney motor; 175 to 4630S. f. m. 
with 1740 R. P. M. motor. 
Speeds slightly higher on 
the 16” model. Thus, 
practically any material 
from tool steel and other 
ferrous metals to alumi- 
num and such non-fer- 
rous metals, plastics and 
wood can be cut on 


these versatile machines 


low prices: 


14” METAL CUTTING BAND SAW 16’ METAL CUTTING BAND SAW 


$15450 


with 1/2 H. P. motor and base 


$18050 


with 1/2 H. P. motor and base 


PRODUCTION MACHINES BUILT BY PRODUCTION METHODS 


Because Walker-Turner Band Saws are production machines built by 
volume production methods (as pictured below) to meet the nation-wide 
demand created by their exceptional versatility, they are sold at extremely 


Shipping Weight: 455 Ibs. Shipping Weight: 575 = @ 
ce eae =o on 


: | 


a 


WALKER-TU 


company. inc FOR METAL, 


PLAINFIELD, N.J 


1 
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WALKER-TURNER CoO., INC. 
Berckman St., Plainfield, N. J. 


Please send me further information on your 
14” and 16” Metal Cutting Band Saws. 


ie 
Company_—___ 
Street 


City 








Title 


RVER MACHINE TOOLS 


WOOD AND PLASTICS 


"All in our day’s work!” 


ao ii 
impo” @ 
Fy 


OUR RESEARCH LABORATORY, devoted 
solely to insulation problems, goes on the ceaseless work 
of improving Mica insulation—and of developing the insula- 
tion of tomorrow. 


FROM OUR OWN MINES in India-the largest in the world-—and 


from direct supply channels at other sources, we carry the most compre- 
hensive stock of Mica in the country. 


Photo by Ewing Galloway 


MAKE CERTAIN that Mica insulation will give you 


the highest degree of safe, economical performance, we 


utilize the most up-to-date manufacturing and production 
facilities. 


THROUGH OUR CUSTOMERS?’ special needs for insulating both PROMPT DELIVERY, so important in these days of peak 


; : ‘ soe power loads and stepped-up production, is assured’ from 
new equipment and repair work, we play a vital part in the building and complete stocks of insulation carried in our II! branches 
operation of the country's outstanding projects. throughout the country 


MICANITE...SUPER MICANITE 


EMPIRE VARNISHED INSULATION rf § UJ LATO R ( 0 Mi PANY 


LAMICOID LAMINATED PLASTICS 


200 Varick St., New York; 542 South Dearborn St., Chicago; 1276 West 
3rd St., Cleveland. Birmingham, Boston, Cincinnati, Los Angeles, San 
Francisco, Seattle. Montreal, Toronto 


i ea SQURCE FOR ALL YOUR INSULATING MATERIALS 
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DELCO MOTORS 


FOR STOKERS, OIL BURNERS, 


BLOWERS, COMPRESSORS | 
- me 


we To provide the exceptionally quiet operation that is 
so desirable in heating and air-conditioning installa- 


on? 
tions, every Delco motor is dynamically balanced on p necthien ’ 
a specially-built machine developed through General 
Motors Research. The resulting freedom from vibra- 
tion not only protects against noise transmitted p <n 
lus * 












' 


through ducts, but also extends the life of the motor. 


Other manufacturing operations which contribute 


Delco Thermotron ides c lete 
to the satisfactory performance of Delco motors in- -lalbeths sey Pres. 


protection against overload and over- 


clude precision machining of bearings, shafts, frame heating. Listed by Underwriters. 
and mountings; all alignments are held to very close Delco Centrifugal Switch provides 
limits by advanced manufacturing methods. exceptionally quiet, positive starting. 
Of particular interest today is the Delco two-speed End-Play Take-up Device to further 
motor for blower applications, by which uncom fort- reduce vibration — particularly im-~ 
able temperature variations are eliminated in forced portant in V-belt applications. _ 
ak air systems. on woe that blends with 
a Delco motors are available in sizes from 1 to 50 h.p., ie rs eee carn. , 
and in types to meet all heating and refrigerating Service for Delco motors is available 


power requirements. Write Delco Products Engineer- 


nationally through United Motors 
y ing Department for further information. ; 


Service. 
ca | 


a. 





Vest 


DELCO £& MOTORS 





DIVISION OF GENERAL ARSMAEO MOTORS CORPORATION 
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There's hidden POWER in 


GRANITE CITY 
Electrical Sheets 























Electrical manufacturers who have switched to Granite City Electrical Sheets 
have found them to possess several kinds of profitable, hidden, extra power: 


Horsepower — The low core loss and high permeability of Granite City 
Electrical Sheets give motors peak performance. 


Salespower— Long-lived, efficient performance in the hands of users brings 
recommendations for your motors, new business and repeat business. 


Profit Power— Unusual flatness and uniform physical properties give 
manufacturers using Granite City Electrical Sheets important savings in 
punching and assembling. 


Since electrical sheets are the most vital element going into your motors, 
you should be confident you are buying the best available. Use GRANITE 
CITY ELECTRICAL SHEETS and you will gain this confidence. We invite 
your inquiry for full particulars. 


GRANITE CITY GiisaespD STEEL COMPANY 


GRANITE CITY 





ILLINOIS 


Chicago - Cleveland - Denver - Indianapolis - Kansas City - Los Angeles - Louisville - Memphis + Milwaukee + Minneapolis + Moline 
New Orleans - New York - St. Louis 
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“1 ALWAYS 
USE G-E 
INSULATING 
MATERIALS. ’’ 





G-E 1676 
Varnish 





“And | always use 
this new G-E 
Insulating Materials 
Catalog to find 
what I need in a 








Section M-0167, Appliance and Merchandise 
Dept., General Electric, Bridgeport, Conn. 





Please send me a new G-E Insulating 
Materials Catalog, right away. 


hurry.” re ge 
>». - Aad ee 
Is tel] 
ep CRY is I Se ee 


GENERAL ELECTRIC 


line 
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OVER 60 TYPES OF 
ROEBLING © ELECTRICAL 
WIRES AND CABLES 


Magnet Wire 
Portable and Appliance Cords 
Automotive Cables 
Apparatus Control Cables 
Instrument Wire and Cables 
Annunciator Wire 
Radio Wire 
Rubber Covered Fixture Wire 
Heat Resisting Wire 
Moving Picture Cord 
Stove Wire, solid and stranded 
And a wide variety of other wire and 


cables; either Standard or to Cus- 
tomer’s Specifications 


QUICK SHIPMENT 


Prompt Service is available at all 
offices and warehouse points listed 
below, where large stocks of a wide 
variety of standard Roebling Wires 
and Cables are always on hand. Your 
request for information, prices or sam- 
ples will be welcomed. 

JOHN A. ROEBLING’'S SONS COMPANY 

TRENTON, N.J. 
Atlanta, Boston, Chicago, Cleveland, LosAngeles, 


NewYork, Philadelphia, Pittsburg, Portland, Ore., 
San Francisco, Seattle. Export Dept., New York 


ROEBLING «xs 
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No Supplementary Closures 
Required 


INGS and after running it on test over four years, 
nine hours a day, five days a week, writes:—‘“‘we 
have added no grease to either bearing and have ob- 
served no leakage’’. This test motor is still running, 
with the same results. 


Regardless of the angle of the shaft—horizontal, 
vertical, or in between—the ““CARTRIDGE”’ BALL 
BEARING seal, with its long flange, minute clear- 
ance, recessed inner ring construction and multiple 
grease grooves, KEEPS THE GREASE IN AND 
THE DIRT OUT. 


Thoroughly tested in our own laboratory over a 
protracted period, and in the field under continu- 
ous duty, the “CARTRIDGE” BALL BEARING 
has demonstrated not alone its value but its 
SUPERIORITY. 

One of the largest motor manufacturers equipped 
a vertical motor with “‘CARTRIDGE”’ BALL BEAR- 


Adopt the fully-sealed “CARTRIDGE” BALL 
BEARING as absolute protection against leakage, 
neglected lubrication, and dirt and grease contam- 
ination. It also eliminates numerous supplementary 
closure parts, machining operations and variables, 
and speeds up production. Moreover, it has con- 
venient regreasing and inspection features. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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BRIGHT NICKEL 
. BARREL 


PLATING 
IS HERE! 














After extensive tests in actual plant produc- No more racking of small parts . . . no more 

tion, we offer the Udylite Barrel Bright Nickel buffing or burnishing after plating. 

Plating Process tothe metal finishing industry. The entire process, which includes plating 
Now, bright nickel deposits of specification solution, anodes, brightening materials and 

thicknesses may be secured economically equipment, is available now. 


and efficiently by means of barrel plating. Write for full particulars. 


THE UDYLITE CORPORATION 


1651 E. Grand Blvd., Detroit, Mich. 


New York Chicago Cleveland 
60 E. 42nd Street 1943 Walnut Street 3756 Carnegie Ave. 
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Attention: Manufacturers of Fluorescent Fixtures 


HERE IS WHAT YOU HAVE BEEN WANTING 


A SOCKET THAT WILL BE FREE FROM THE USUAL BREAKAGE IN 
MANUFACTURE AND PARTICULARLY IN USE. ELIMINATE COSTLY 
RETURNS AND REPATR CHARGES OF FIXTURES THAT BREAK WITH 
\ FEW LAMP INSERTIONS. 





THE WHY OF THIS NEW Na-Ald ROTOR- 
LOCK FLUORESCENT SOCKET 


The only opening is a straight slot continuing into a rotor. The lamp terminals 


are guided into this slot. Turning either right or left, the lamp and rotor clicks 


into a locking position.—Thus when used inverted, no jar or vibration can loosen 





the lamp and allow it to crash to the floor. 


WHY IS THE Na-Ald SOCKET SO : 
BREAKAGE FREE? 


It is not simply a more rugged molding; it is free of the two conditions that break 


most other designs. 


First, you can not get one prong in a slot and another on the outside edge so that 
when the lamp is turned it either breaks the socket or the lamp. 





Second, whether a socket is in a desk lamp or a ceiling fixture the user trys to 
If it does not twist he does not know what to do—in the 





twist it to remove 
present usual sockets that twist, tests indicate a tendency for the base to move 
pring a eccentrically or unevenly—This, as well as putting the pin in the wrong place, 
opening often results in a wedging or cramping action. The person handling the lamp 


ke it ; Acme ed , ; ‘ 
oe qd 7 foam thinking it is only stuck continues to turn and the molding breaks. This takes 


how to use. 





place on test racks with experienced operators as well as with first users. 


Therefore, in our design instead of just thickening the molding we devised a single 


e "_-, Note shape. slot rotor that controls the turning of the tube as evenly as if it were held in the 
: No wrong in- 

sertion-jams- 

or leverage 

7 he use The posts are of standard dimensions so are interchangeable for manufacture or 

yreakage. 


centers of a lathe. There are no stresses either on the socket or the lamp. 


Q 


replacement where sockets have broken. 


The Alden design completely conceals the contacts and the base is recessed for 
plate to cover terminals. 


PATENTS PENDING 


Rotors control turning WRITE OR WIRE YOUR REQUIREMENTS 
of lamp as evenly and 


inane ALDEN PRODUCTS COMPANY 


717 CENTER ST. BROCKTON, MASS. 
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NO RIVETS - - NO WELDS - - FOUR-PIECE CONSTRUCTION 
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_»Blower Wheels 


.. A Sturdier | 


|____._ TAADE MARK REGISTERED _ 


more efficient light weight wheel at 
the LOWEST PRICES EVER OFFERED 


Here is EXACTLY what we believe you want... 
a much better blower wheel at a much lower 
price. In this new and unique design, Torring- 
ton engineers have produced a light weight, 
smooth running wheel of extreme rigidity and 
high efficiency. Several sizes already available, 
the new Torrington Airotor Blower Wheel will 
soon be manufactured in ALL sizes . . . both 
single and double widths. Write for prices and 
complete specifications. 













Concentric rib serving as backing for blade strip 
formed at same time as hub socket insures maximum | 
degree of concentricity. 





Hub fitted and fastened securely to a cone shaped 
socket to insure concentricity and rigidity. 







Deep formed concentric rib which insures trueness 
of wheel. This rib bears against the end of blades 2 
to minimize cantilever blade deflection. . 


. % Deep formed radial ribs blending into hub socket, 
__. thereby stiffening back of wheel and resisting deflec- 
cy tien by thrust against hub. 


geet niente en 


es of metal making for a maximum 





TORRINGTON MANUFAGTURINE 


EL kee SAULLELLIELLA 
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ACTUALLY LOCKS NU 


CANNOT 





MULT 
POWER TO 
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OR SCREW TO THE 
START TO LOOSEN 





WORK SC RESIST 





AN 








Every metal product is exposed to the damaging action 
of vibration. To say nothing of the vibration inherent in 
the performance of motorized products, the bumps and 
jolts experienced in shipping and ordinary handling are 
sufficient to loosen unprotected nut and screw connections, 
even on those products which have no moving parts. All 
metal products using screw or bolt 
assemblies need lock washers which 
have the necessary holding strength 
to keep every connection constantly 









Carried in Stock by 
Leading Mill Supply 





Distributors in all 
Key Centers 
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and NUTS! 











SSURE AMPLE 
Y DEGREE OF 


LOCKING 
VIBRATION 


CONSTANT 
HARDENED SPRING-STEEL 


tight regardless of the degree of vibration experienced. 
Shakeproof Lock Washers will give your product such pro- 
tection—test their locking power yourself and see how they 
reduce performance complaints. Free testing samples are 
offered in any type or size desired—ask for yours today! 


SHAKEPROOF LOCK WASHER CO. 
Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2509 North Keeler Avenue, Chicago, Illinois 
Plants at Chicago and Elgin, Illinois 


In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Copyright 1940 Illinois Tool Works 
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THREAD-TENSION PROVIDED BY 
TWISTED TEETH 





for Electrical Measurement 


Like the fundamental laws of electricity itself, these basic types of WESTON 















instruments hold to the truth year after year. Their inherent accuracy rests 
on time-tested design principles; their reliability stems from a time-honored 
) insistence on uncompromising standards of construction. At the same time, 
they are completely modern in the sense that they are keyed to today’s 
needs ... styled for today’s preferences. » » » It’s this clear combination 
of time-tested reliability and preference-tested modernity which keep 
WESTONS the preferred instruments for all switchboard, panel and built-in 
needs. They are selected not alone because they are modern instruments, 


but because they stay modern both in performance and in appearance. 





Why not have complete information on the broad line of WESTON instru- ' 
ments at your fingertips? Communicate with the WESTON office in your 
vicinity, or write for complete catalog. Weston Electrical Instrument Cor- 


poration, 582 Frelinghuysen Avenue, Newark, New Jersey. 


WESTON 





Laboratory Standards . . . Precision DC and Specialized Test Equipment... Light 
AC Portables .. . Instrument Transformers Measurement and Control Devices... 
. .. Sensitive Relays ...DC, AC, and Exposure Meters... Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. ElectricTachometers...Dial Thermometers. 


ial aii i 
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TAYLOR 


VULCANIZED FIBRE | 
PHENOL FIBRE 
TAYLOR INSULATION 








NS 


What makes Taylor Fibre better fibre? 


First, we are equipped to make all our own “raw materials’’— 
paper, resins—hence we can control to rigid standards the mate- 
rials which go into our products. 


Second, through close laboratory supervision of every stage of 
manufacture—through the application of highly improved methods 
and equipment in the “world’s most modern fibre mill’’ — the 
physical and electrical properties of Taylor Vulcanized and 
Phenol Fibre are uniformly maintained. 


Third, Taylor goes all the way to serve you better. Offers not only 
vulcanized and phenol fibre in every grade and form required by 
modern industry—in sheets, rods, tubes, rolls and ribbon rolls— 
but makes the parts, if you wish, to your own specifications right 
at the mill. Accurate parts that facilitate assembly, reduce waste, 
provide dependable physical and electrical qualities. 


Ask about Taylor ‘Planned Service’’ geared to your requirements 
whether large or small—insuring an unfailing source of supply and 
deliveries on schedule. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 









SHEETS FROM 
RODS >. a 
- 

na FABRICATED PARTS 















“BOY, WERE WE IN A JAM that time lightning put 
our pump motors out of commission! There we were: 
only enough water in the reservoir to take care of 


the city for three days. After that——well—! 


““—. AND WERE SENT ON BY plane and automobile. 


Expert winders drove in from one of the G-E service 
shops and went to work putting in the coils. 





The true story of how G.E.’s answer 
to an S.0.S. saved a city’s water supply 


“| ROUTED THE LOCAL G-E MAN out of bed. 
‘Mister, gef here fast!’ | told him. He did. Went 
right to the heart of the matter right away, too. No 
fooling around for those babies. He found | needed 
new coils— 





** WELL—TO MAKE A LONG STORY SHORT: just 
one hour before the reservoir went dry, they got 
those motors back on the line humming again. Good 
thing for us—and a whole city full of folks, too— 
that those G-E guys were in there batting |’ 





“SO HE GRABBED THE ’PHONE and called his factory. 
The night shift out there got busy right away, and 
started things off. The coils were finished in two days 


HERES a case where quick, 
smooth teamwork on the part 
of the G-E organization saved a city 
from going waterless and helped to 
keep happy the customer of a pump 
manufacturer. Just another example of 
the kind of service General Electric 
gives when a user of G-E equipment 
needs help. 


If you, or any of your customers, have 
any job that requires speedy service 
with electrical skill and equipment— 
whether to save a city’s water supply 
or to start one of your smallest ma- 
chines— you can call on General Elec- 
tric at any time. The service staffs of 
25 service shops, 28 warehouses, and 
79 sales offices stand ready to help you. 
General Electric, Schenectady, N. Y. 
























‘Tes three winners of the Indianapolis 


500 mile race know danger. Loose parts...and accidents lurk at 


I played safe. The EVERLOCK WASHERS d i : P 
is factory. een lions: a every turn of swiftly moving wheels. To prevent bolts, nuts, and 
my car held perfectly. 


away, and 
o days — Yun te! screws from loosening EVERLOCK WASHERS were used on 


all winning cars of the Indianapolis races in the past five years. 
Poa Automobile racers have learned through experience that 


d a city Every vital part of my racing car was equipped with EVERLOCK WASHERS help materially in safeguarding their 
Iped to EVERLOCK WASHERS. 


a — VY lives. In Wilbur Shaw’s own words, “I played safe. The EVERLOCK 
ample Oo 
Electric - WASHERS used in my car held perfectly”. Need more be said? 
uipment 

There’s an EVERLOCK WASHER for every purpose. The 


rs, have What a grind! EVERLOCE WASHERS held every styles and sizes are many. You'll find EVERLOCK WASHERS 
service nut, bolt, and screw intact! 
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OF DEVELOPMENT AND EXPERIENCE 


The successful application of roller bearings to any type of equipment 
requires two basic factors. 


FIRST, CORRECT BEARING DESIGN, MATERIAL AND CONSTRUCTION 


The TIMKEN Bearing of today is the finest tapered roller bearing that has 
ever been made. Timken history over a period of 42 years is a story of con- 
tinual improvement in bearing design—in fact Timken has pioneered every 
important refinement and improvement ever made in tapered roller bearings. 
Among these Timken achievements are: the one-piece multiple perforated 
cage; TIMKEN Electric Furnace Alloy Steel; TIMKEN Bearing surface finish, 
the finest finish known to modern bearing science; and wide area contact 
between the ends of the rollers and the under-cut rib of the cone, thus assur- 
ing accurate roller alignment around the periphery of the raceways, without 
which high bearing speeds would be impossible. 


SECOND, LONG EXPERIENCE IN APPLYING THE BEARING TO MEET 
THE PROBLEMS OF ANY TYPE OF EQUIPMENT 


Timken has successfully applied bearings to every kind of mechanical equip- 
ment. It takes several years to thoroughly prove the successful use of bear- 
ings in meeting the individual specialized problems of any given condition 
of service. Timken's vast fund of experience takes the guesswork out of 
bearing application. 


When you install TIMKEN Bearings you are not experimenting. You get both 
of these two important basic factors that are so necessary for dead-sure, 
satisfactory bearing performance: first, correct design, material and construc- 
tion; and second, 42 years of engineering experience in applying bearings. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


COPYRIGHT 1940, BY THE TIMKEN ROLLER BEARING COMPANY 
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Centrifugally Cast... Certainly! 
But of COPPER! 


N° FAIRBANKS-MorsE is not the ductivity. Copper has better thermal 
only electric-motor builder who characteristics. 
casts rotor and squirrel cage winding Hence, the Fairbanks-Morse Motor 
into one piece centrifugally. with centrifugally cast, one-piece COP- 
But, only Fairbanks-Morse makes a PER rotor winding is more capable of 
centrifugally cast rotor with the wind- withstanding constant plugging and 
ing of COPPER. reversing. It gives added years of 
Of course it’s more difficult. It took trouble-free service. 
a great deal of time and money to learn If you use motors, this motor is 
how to perfect the means of production. worth your detailed investigation and, 
But it makes a better motor because if you like—comparison. 
copper makes a better winding. Write Fairbanks, Morse & Co., 600 
Copper has better electrical con- S. Michigan Ave., Chicago, Illinois. 
Branches and service stations through- 
out the United States and Canada. 
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HERE'S A MONEY-SAVING ELECTRICAL SHEET FOR YOU AND YOUR CUSTOMERS 
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Trolley busses and much other electrical 
equipment owe a great deal of their effi- 
ciency and smooth operation to the electri- 
cal motors that keep them going. 

This is where Armco Electrical Sheets 
have an important role. Possessing excellent 
magnetic properties, flatness and uniform- 
ity, they help manufacturers meet every re- 
quirement for compactness and top per- 
formance. Their high space factor, low core 
loss and good ductility are ample assurance 
of low-cost laminations and equipment that 
builds repeat sales. 

Your investment in ARMCO sheets brings 
you these additional advantages: 1—A help- 
ful research and advisory service; 2—The 
right grade for the purpose; and 3—Com- 
plete production facilities backed by 30-odd 
years of experience concentrated exclusively 
in one plant. These can mean much to you. 

Just tell us what you make, and possibly 
we can help you make it better and at 
less cost. The American Rolling Mill Com- 
pany, 1351 Curtis Street, Middletown, Ohio. 
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Executives, product designers, engineers . 
may promptly secure any of the items listed here. Simply check those desired and mail the card 


BALL BEARINGS 7-01 


Summarizes the principles affecting the 
selection, application and operation of 
anti-friction bearings. Tabulations of di- 
mensions and load ratings for a complete 
line of radial, thrust, precision, self-align- 
ing and sealed bearings and housed trans- 
mission units. Fafnir Bearing Co. 


ALLOY WEIGHTS 7-02 


Practical and complete tables of weights 
and data on copper, brass and bronze 
sheets, rolls, strips, bars, tubes, rods and 
wire with all weights expressed in three 
significant figures. Conversion factors 
provide ready means for determining the 
weights of additional alloys not included 
in weight tables. Revere Copper and 
Brass, Inc. 


INDUCTION MOTORS _ 7-03 


Repulsion-start induction motors in sizes 
from % to 3 hp. for heavy duty industrial 
service. Construction features, applica 
tion and operation are discussed. West- 
inghouse Electric & Mfg. Co. 


IMMERSION HEATERS 7-04 


Types of units available for heating water 
and oil in tanks, kettles, metal barrels, 
etc. Various installation methods are 
specified. General Electric Co. 


CAPACITORS 7-05 


Requirements desirable in capacitors for 
fluorescent lamp applications ; typical fluo- 
rescent lamp circuits with suggested con- 
nections for correction capacitors; tables 
showing capacitor values required for dif- 
ferent degrees of correction. Cornell- 
Dubilier Electric Corp. 


SPEED REDUCERS 7-06 


Selection tables of fractional and integral 
hp. motorized worm gear reducers; dia- 
grams showing dimensions and mounting 
positions; and illustrations of some typi- 
cal applications. D. O. James Mfg. Co. 


SPEED-BAKE FINISH 7-07 


Detailed information on why this indus- 
trial finish is different from conventional 
finishes, how it depends on the chemical 
action of polymerization for its rapid 
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| NEW PRINTED MATTER CATALOGS 
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curing characteristics, and how it is being 
used in various industries. Ault & Wi- 
borg Corp. 


STEEL GUIDE 7-08 


Guide to a complete listing of steel and 
allied products available from stock for 
immediate shipment. In addition, S. A. E. 
standard specifications, a physical prop- 
erties chart showing machinability of 
over 50 steels, standard gauge compari- 
sons, weight tables, etc., are included. 
Joseph T. Ryerson & Son, Inc. 


ROTARY CONVERTERS — 7-09 


Specifications and dimensional drawings 
of dependable converters for operating 
radio receivers and transmitters, power 
amplifiers, public address systems, x-ray 
machines and other equipment requiring 
ac. Pioneer Gen-E-Motor Corp. 


BEARINGS 7-10 


Offers detailed engineering data on all 
types of ball, tapered and straight roller, 
and thrust bearings as well as pillow 
blocks, machine units, flange mountings, 
take-up units and hanger bearings. One 
section is devoted to special designs built 
to specifications. Ahlberg Bearing Co. 


TIMESTARTERS 7-11 


Performance features of heavy duty mag- 
netic timestarters for the control of con- 
stant and adjustable speed dc. motors in 
machine tool and general purpose appli- 


47.0. 8ke °° 


rARiS. .o 


AND FINISHES 


. « all those responsible for product development . . . 


cations where occasional inching or jog- 
ging is required. Westinghouse Electric 
& Mfg. Co. 


WICK FEED OILERS 7-12 


New line of modern, unbreakable oilers 
utilizing the wick feed principle to ob- 
tain visible, automatic lubrication for ma- 
chinery. Trico Fuse Mfg. Co. 


INDICATING UNITS 7-13 


Wide range of standard pilot light and 
indicator assemblies, jewels with turned 
brass holders for mounting in panels, and 
screw, candelabra and bayonet base 
sockets. Signal Indicator Corp. 


BERYLLIUM ALLOY 7-14 


First of a series of technical bulletins 
covering the composition, available forms 
and tempers, heat treating data, physical 
properties and uses of one of the beryl- 
lium alloys. Beryllium Corp. of Penna. 


MAGNETIC STARTERS — 7-15 


Across-the-line type magnetic motor 
starters with interchangeable overload 
relay heaters for the protection and con- 
trol of motors. Applications, hp. ratings, 
features, details of operation and con- 
struction. Trumbull Electric Mfg. Co. 


THERMOSTAT 7-16 


How accurate control of electrically- 
heated appliances and devices is obtained 


No Cost or obligation. Requests by qualified readers will 
be promptly handled. Just circle the publications you want. 


To The Editor 


As a reader of ELECTRICAL MANUFACTUR- 7-01 7-02 7-03 7-04 


ING, I request that you send me the printed matter, 


the reference number of which | have circled. 7-06 7-07 7-08 7-09 


(Please fill out completely, showing company 


and title, even if non-business address is used. ) 7-11 7-12 7-13 7-14 


Company 
Individual 
Function or title 
Street Address 








7-26 7-27 7-28 7-29 
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Products you manufecture 
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7-31 7-32 7-33 7-34 


7-21 7-22 7-23 7-24 


7-05 


7-10 


7-15 


7-20 


7-25 


7-30 





7-35 


with a quick-acting thermostat through 
the expansion and contraction of a brass 
bar welded to one end of the base of the 
thermostat. General Thermostat Corp. 


ELECTRIC VALVES 7-17 


Data sheets on electrically-operated 
valves for controlling the flow of air, 
oil, water and steam. Applications, di- 
mensions and general specifications are 
included. E. C. Atkins and Co. 


MINIATURE BEARINGS 7-18 


Design data, properties, dimensions, 
mounting and assembly methods of minia- 
ture ball bearings for use in small motors, 
recorders, clock-work mechanisms and 
many other delicate and precise apparatus 
where accuracy, sturdiness and resistance 
to wear are essential characteristics. 
Landis & Gyr, Inc. 


PULLEYS, COUPLINGS _ 7-19 


Specifications and weight tables for 
grooved, variable pitch, step cone and 
crown face pulleys and flexible coup- 
lings, including engineering data tabula- 
tion. Congress Tool & Die Co. 


SMALL MOTORS 7-20 


Selection of efficient, dependable, low- 
cost power drives for unit heaters, fans, 
air conditioning equipment, blowers, 
pumps, hair dryers, etc. Also variety of 
available propeller fans and blowers. F. 
A. Smith Corp. 


RESISTORS 7-21 


Descriptions, available types and sizes 
of fixed, adjustable, precision and non- 
inductive vitreous enameled resistors, 
through-bar resistors, rheostats, radio 
frequency reactors, power line chokes, 
line voltage reducers, soldering iron and 


photographic lamp controls. Hardwick, 
Hindle, Inc. 
CONTROL UNIT 7-22 


Thermostats with temperature-setting in- 
dicators designed for use primarily with 


@ No cost or obligation. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 





2c—POSTAGE WILL BE PAID BY— 


ELECTRICAL MANUFACTURING 
232 MADISON AVENUE 
NEW YORK, N. Y, 





small electric heating units on industrial 
applications. Complete operating features 
and applications. General Electric Co. 


COIL WINDERS 7-23 


Coil winding machines for the production 
of cross-wound coils for radio receivers, 
for heavy duty winding of dc. field coils 
and paper-insulated transformer coils, 


and for layer-wound coils. Universal 
Winding Co. 
PROCESS TIMERS 7-24 


Repeating cycle process timers which 
automatically open and close a contact 
in a continuously repeating series of op- 
erations. Construction data, wiring and 


dimensional diagrams for mounting. 
Eagle Signal Corp. 
GEARMOTORS 7-25 


Single, double and triple reduction gear- 
motors for ac. and dc. Advantages offered 
by these compact, self-contained and fully 
protected combination units. Cross-sec- 
tional views show design features. Re- 
liance Electric & Engineering Co. 


LUBRICATED BEARINGS 7-26 


Reference guide for engineer-designers 
on lubricant-retaining bearings, notably 
oil-retaining porous bronze, graphited 
bronze and impregnated hardwood bear- 
ings. Also installation data with dia- 
grammatical drawings, die lists and bear- 
ing data sheets. Bound Brook Oil-Less 
Bearing Co. 


TIME CONTROLS 7-27 


Flashers and switches for time cycle 
controls. Reviews available types and 


lists suggested applications. Emra D. 
Bacon. 
POWER SOURCES 7-28 


Small rotating units for changing avail- 
able dc. to desired ac. or dc. in various 
types and capacities to supply signal sys- 
tems, low voltage lamps, radio devices, 
test equipment, x-ray, picture and music 
equipment. Janette Mfg. Co. 


Use this postpaid card. 










FIRST CLASS 
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(Sec. 510, P.L. &R.) 

New York, N. Y. 
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METAL TEST KIT 7-29 


Test and comparison kit containing work- 
ing samples of metals, suggestions and 
instructions for securing the best results 
from pre-finished metals and multiple 
copies of a cost sheet tabulation and sum- 
mary to show how savings are made 
possible through the elimination of fin- 


ishing and plating operations. American 
Nickeloid Co. 
LEATHER BELTING 7-30 


Condensed, tabulated information on flat 
and round belting. Suggestions on belt 
installation and maintenance, dressing 
and cements. Instructions on how to se- 
lect the proper belt for each drive re- 
quirement and tables listing hp. per in. 
of width, correction factor for center 
distance and small pulley diam., service 
correction factors, belt speeds and 
lengths. Graton & Knight Co. 


SWITCH ATTACHMENTS 7-31 


Operating characteristics and dimen- 
sional drawings of regular and die-cast, 
metal-clad snap-action switches supplied 
with actuator attachment. Also, similar 
data on roller-leaf actuated and panel- 
mounting switches. Micro Switch Corp. 


WASHER SIZE SCALE 7-32 


Handy washer size finding scale enables 
the user to select the combination of 
washer dimensions best suited to his 
needs for the bolt or screw sizes in use. 
Wrought Washer Mfg. Co. 


DRY TRANSFORMERS 7-33 


Complete line of dry type transformers, 
auto-transformers, boosters and phase 
changing transformers for applications 
where small kva. sizes are required. Full 
details regarding application, construc- 
tion, connection diagrams, dimensions in 
inches, outline dimensions and list prices. 
Westinghouse Electric & Mfg. Co. 


METAL PROTECTION _ 7-34 


Triple step process, consisting of molten 
aluminum surfacing, a liquid coating and 
a heat treatment, produces heat-resistant 
oxide film on iron or steel (sometimes 
copper, bronze or nickel alloys) which 
is strongly adherent, highly resistant to 
scaling and effectively withstands abra- 
sion. Metallizing Engineering Co., Inc. 


ELECTRONIC PARTS 7-35 


Precision parts of many kinds for inte- 
gration within various electronic prod- 
ucts. Features, characteristics and uses 
of rheostats, potentiometers, attenuators, 
switches, plugs, jacks, cable, terminals, 
resistors, condensers, capacitors and 
power units of the vibrating and dry disc 
types. P. R. Mallory & Co., Inc. 
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..-And So Should 
Each Buyer of Motors 


Can you imagine a dyed-in-the-wool ball 
fan content to just read the sport pages all 
summer? Probably not, for Mr Fan knows 
that the secret to genuine baseball] thrills 
comes only by seeing the games first hand. 
If you buy motors, there is an idea here 
that you might put to profitable use. Have 
you been content to just read about Leland 
motors? If you have, we want you to know 
that Leland motors are specified more often 
than any other make when they have been 
tested by the prospective purchaser 
And here are the reasons 99 6/10°% never 
require factory service. Accurate parts pro- 
duce unusual quietness Efficiency ratings 
are second to none. And the Leland square 
frame design gives valuable new eye appeal. 
If you haven't tested a Leland motor, 
write today for the size and type you need 
Don't be content to read about Leland motors 
_ find out what they offer first hand. The 
Leland Electric Co., Dayton, Ohio. 


1/20 to 3 HP in Standard and Special Designs 





Obtain One For Comparison and Test 
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qures © geveloP The story back of your new product development 
ec" —the distinctive features that make it an achieve- 
orate duct * enc ¥ 
“ mn \is ment in modern design and engineering will be 
the © ee ighed independently and impartially by a dis- 
. hind Y sie weighed independently and impartially by a dis 
pb perm gory °° en m o tinguished Jury comprising 
ord of ans ort she yr ; H. J. BRUNK—Chief Engineer of the C. F. Pease 
du 4 des! ylolishe Num 3 Co. and inventor-designer of many of the com- 
a “ will be P , Dess {URING ponents of the Pease line of blue printing machinery. 
\ duc FAC a (6 : 
scriP et Pro v deeme An extensive experience, spanning 3 decades, in 
Octo ecirich* articles use the engineering, design and production of many 
i OF oewinnin _ a may be paid diverse types of electrical and mechanical products 
non-Pt"* ( yolicat'© 3 will &e ‘ makes Mr. Brunk eminently qualified to judge the 
worth issues & ss : achievements of contestants. 
we vos author ‘a q1osse? : CORTICE H. HALL—Chief Engineer, Stoker 
_ at 123 ward and . Division, Fairbanks, Morse & Co., and one of the 
to ca of company oo leading authorities on automatic electric stokers. 
Cert ff YO. he WY Mr. Hall has been responsible for notable develop- 
4 th ne games © . be ments in such electrically energized products as 
‘eatin t This cettiica ig n ee ime, washing machines and automatic anthracite 
(a. tO “on \o : urners. 
i 3 woPhY ot ecePl'? \\ be WILLIAM O’NEIL—Industrial Designer. A 
eae dent offic oney *' ; pioneer in industrial design, whose early advertising 
Presio? .. ose ™ g, the ne art training made him a staunch exponent of design 
$1 ,000- - yally mon ne wi for sales appeal. Numerous industrial assignments 
yuted ear" Each 9 undertaken by Mr. O'Neil include designs of type- 
dist! snne ail $299: writers for ene bookkeeping machines 
award can pv for Underwood Elliott-Fisher, postage meter ma- 


rece chines for Pitney-Bowes, dictaphone machines for 
the Dictaphone Co. and the setting up af a com- 
pletely integrated design policy for Standard Oil 
of New Jersey. 
E. R. SEARLES—Editor of ELECTRICAL MAN. 
UFACTURING, 
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~"*"-— > The response to our contest announcement in the June ELECTRICAL MANU- 
FACTURING has been most enthusiastic! Entry cards are pouring in from all 
manufacturing centers—from engineers, designers and executives eager to 
participate in this stimulating contest. 
‘ p> The Jury of Award will have no easy task. This contest is not one to be decided 
' by luck or snap judgment. Manuscripts and product illustrations sent in by 
2 contestants will be critically studied to determine how engineering for perform- 
) ance has been integrated with appearance design. Engineering accomplishment 
in your new product will count as much as design ingenuity toward winning one 
, of the four awards and cash prizes. The Jury of Award will take no cognizance 
7 of the reputation of any contestant. Merit alone will count! 
n » If you haven’t yet entered your company in the contest, we suggest you do so 
: | immediately. Simply address a note to Contest Editor, ELECTRICAL MANU- 
: FACTURING, 232 Madison Avenue, New York, and ask for your official entry 
card. No entry fee is required and no solicitations will be made of any con- 
r testant. The contest is open to all manufacturers of machines, appliances and 
e equipment which are electrically operated. (See simple rules below). Your 
. note addressed to the Contest Editor will bring suggestions that may help you 
a in the preparation of a prize-winning manuscript! 
! 
e 
HERE ARE THE SIMPLE CONTEST RULES... 
\ te olial product. What metals, materials, electrical and me- _—N.. Y., and must bea tmark not later than mid- 
Who is eligible? ; chanical parts, equipment and finishes, etc., were night of August 12, 1940, of be ethanwiee delivered 
g ! Any company that has developed or commercially selected, and why? Brand and trade names should by 5 p. m. of that day. 
n marketed, since August 1st, 1939, ee not be mentioned. 
ts i — ae ceoen "ts cheteie | to conialoabis One company may submit several manuscripts on What ere the prizes? 
i Industrial designers or engineering consultants collad- the same product or different products. Only hitherto There will be $1,000. in awards. Each company, 
p= i orating in the development of such products also are unpublished manuscripts are acceptable although which, in the opinion of the jury of award, most aptly 
a eligible. No entry fee is required. previous publicity, as such, does not render ineligible describes and effectively illustrates a product reflecting 
2S an original manuscript describing any product. enaineoring accomplishment and design ingenuity, will 
:- What to do? : receive a framed Certificate of Award and $250. in 
é Bresere and submit a typewritien.menuecriot of WH0t Mustretions required? cash. | Equal prizes will be awarded each of those who 
43 . between 2500 and 3500 words describing a new or _At least one exterior view photo of the product, also Will be final. Prizes will be announced) Ie the feetore 
1 redesigned electrically operated product. simple pictures or drawings of interior or functional = Qetober Product Design Number of ELECTRICAL 
. q . parts are required. Be sure to identify your photos 
il Tell briefly why product was developed . . . what set Set nkannead thames tes *aiak ane ean MANUFACTURING. 
4 of ciroumstances induced the making of the new or edna a ee Manuscripts and illustrations become the sole 
k edesign r ‘ late the engineering funda- : : 
mentale of the design, without necessarily divulging When does contest close? wewonhg ay se SAUADI bs anhoes tommonbane weet 
i. any confidential information. All manuscripts, photographs, drawings, etc., should suitable, If non-prize-winning manuscripts are sub- 


Be sure to tell how power, control, light, heat or 
other electrical features were engineered into the 


be addressed to Contest Editor, ELECTRICAL 
MANUFACTURING, 232 Madison Avenue, New York, 


sequently published, prevailing author rates will be 
paid. 





AND MAKE YOUR BID FOR ONE OF THE $250. CASH PRIZES ! 


MEET A WARM FRIEND OF YOURS 


Your heating-appliance business came to life with 
the discovery of Hoskins Chromel, about 34 years 
ago. And today, Chromel is still the keystone of 
that ever-alive market. So, may we not say that 
Chrome] and you are old, mutual friends? Like any 
good friend, this heating element alloy is faithful. It 
safeguards your good name and never lets you 
down. Chromel in service lasts so very long, there’s 
not much need to speak of it—because its durability 
has long since been taken for granted. And Chromel’s 
performance fulfills that faith, as a warm friend 
of you and your customers. So, of course, you 
specify that your devices be Chromel equipped. 
Hoskins Manufacturing Co., Detroit, Michigan. 


HOSKINS 
CHROMEL 


ELECTRICAL HEATING ELEMENT 
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USED IN MILLIONS OF APPLIANCES 
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If you could see what happens when a nut is tightened... 


You wodd Soe PRESSURE ON 


— THE THREADS 


Saat at : ; Vibration alone can never turn a tightened nut backward. The 


DRE LS original pressure set up on the threads is far more than 
aan ee ‘ . 
‘ enough to counterbalance the severest shocks of vibration. 


Backward turning is never the cause of initial looseness. 


Looseness begins with bolt stretch, wear under the nut and 
bolt head, or pulverizing of paint, rust or scale. A device that 
bites in to prevent backward turning of the nut only speeds 


ee Poe ee wt the causes of looseness by reducing pressure on the threads. 


dae ge Spring A KanTLinK Helical Spring Washer compensates for the 
asher compen- ; A ae Gat 3 oe : 
eS RIG nea causes of initial looseness. KANTLINK is the device that 


of looseness. maintains pressure on the threads over a sufficient range. 


KanliiuK SPRING WASHER MANUFACTURERS 
WRIGLEY BUILDING * CHICAGO 


The KANTLINK 


Helical Spring 
I 
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It’s been a long time, perhaps, since you recalled the 
scattered A and B batteries, the panels, the cobwebs of 
wires and the old gooseneck loudspeakers with which 
the early “wireless bugs’’ extracted faint chirps from the 
ether. Quite a contrast is the softly gleaming modern 
console which, at the press of a button, floods a room 
with a full orchestra. 


To us who make Rockbestos wires, the improvements 
which we have made in the last twenty-odd years are 
just as thrilling. Probably you aren’t as interested as 
we are in the greatly improved textile machines which 
handle and prepare asbestos — fibres a thousand times 
smaller than the human hair, which float on air; in the 
insulating machines, some of them 65 feet long, which 
apply these wispy, silky fibres precisely to the con- 
ductors insuring perfect centering; in the development 
of numerous impregnating compounds which enable 
Rockbestos wires to meet a variety of severe conditions 
including heat, cold, moisture, oil, grease, fire and 
fumes... and still stand up and ask for more. 


Perhaps you’ll even take for granted the increasingly 
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WHEN RADIO WAS “WIRELESS” 


Cleveland 
San Francisco 





A TYPICAL ROCKBESTOS A.V.C. CONSTRUCTION—TABLE 1, 600 VOLT ROCKBESTOS A.V.C. MOTOR LEAD AND APPARATUS 





higher dielectric strengths that have been attained in 
Rockbestos constructions; the greater moisture resist- 
ance, the more rugged abrasion resisting qualities 
we’ve been able to build into our wires, and the better 
appearance that has resulted in the entire line through 
painstaking machine design. 


But there’s one thing that we’re equally interested 
in... and that’s the heightened performance, the 
greater reliability that these good wires give to your 
product whether you use our No. 18 A. W.G. asbestos 
insulated lead wire in your small table grill or our 
500,000 CM A.V.C. (asbestos-varnished cambric in- 
sulated) power leads in your 100-ton hot metal crane. 
That’s the real point at issue, and that’s what you get 
in Rockbestos as a result of constant research and im- 
provement in manufacturing processes. 


Send for our folder on the Romance of Asbestos for 
more details. And don’t forget to ask for our Bulletin 
No. 64 on Electric Range and Appliance Lead Wires. 
Rockbestos Products Corporation, 753 Nicoll Street, 
New Haven, Conn. . 
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If It Is High Torque Motors You Want. deadline for contest entries) and emphasiz- 
Recent progress in the skillfully-engineered ing in feature articles significant executive, 
offerings of various motor makers greatly engineer, designer and collaborative view- 
simplify the gaining of motors with improved points in product development. 

starting characteristics under load. 





What Materials To Specify For Gears? 
In October. The Annual ELECTRICAL Todays gears are available in bewildering 
MANUFACTURING Product Design Num- variety in ferrous and non-ferrous metals, in 
ber, reporting upon the results of the Sixth laminated and solid non-metals. Which 
Annual ELECTRICAL MANUFACTURING _ material for what service? Our first-aid-to- 
Product Design Contest. (August 12 is the the-specifier discussion will tell, all. 


















































36 


YEPENDABILITY ore castes 


rnd 
a 


re TTT 

i 

4 

| eee 

Ay }l} HB 
‘eZ 


10 DIE CASTINGS SPECIFIED IN 1929 








UNSEEN ADVANTAGE 


@ When ZINC Alloy Die Castings are re- 
peatedly selected for parts production there 
is a determining factor that does not show up 
onthecost comparison sheets—dependability. 
Although ZINC Alloy Die Castings are fre- 
quently proved in on a cost basis alone, the 
dependability established through perform- 
ance keeps them definitely in the product 
year after year. 

For example: A leading manufacturer of 
gasoline pumps employed 10 ZINC Alloy Die 
Castings for structural and mechanical parts 
of a pump produced in 1929. Not only are the 
equivalent parts still die cast on the 1940 
model, but the intervening years have wit- 
nessed the introduction of a cost computing 
mechanism for these pumps which alone em- 
bodies 48 different ZINC Alloy Die Castings. 
In all, the 1940 pump has 96 different parts 
produced by this metal and method. 

This is the seventh advertisement in a se- 
ries* designed to illustrate the widespread ac- 
ceptance and increased use of ZINC Alloy Die 
Castings in most of today’s major industries. 
If you are not thoroughly informed on the 
physical and economic advantages offered 
with ZINC Alloy Die Cast parts, we suggest 
that you consult a commercial die caster—or 
write to The New Jersey Zinc Company, 
160 Front Street, New York City. 


*Copies of earlier advertisements in this series gladly mailed 
on request. 


The Research was done, the Alloys were developed, and most Die Castings are made with 


HORSE HEAD SPECIAL (ositcrm avai) ZINC 
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Integrating the motor within the complete 
product design frequently means that the en- 
gineer-designer must find and specify a drive of 
either limited frame dimensions or high horse- 
power-to-weight ratio, perhaps both. To 
meet this highly realistic need there are motors 
with aluminum parts, die cast housings, special 
low-loss steel, etc., or even of special shell- 
types. Once again, first-aid-to-the-specifier 


INCE portable tools, domestic appliances, some 
woodworking machinery, office equipment, ma- 
chine tools, and similar products based upon in- 
tegrated electric drives may often impose definite limi- 
tations on the dimensions and weights of motors em- 
ployed for such built-in applications, many of these 
motors (including induction, series, shaded-pole, syn- 
chronous, split-phase, etc.), are furnished in special 
light-weight designs or in frame sizes which feature 
extra compactness. Thus, rolled shell type, shaftless, 
induction motors are widely used on sensitive drills, 
lathes, milling machines, cut-off saws, shapers, tenoners, 
routers, grinders and many special machines where 
built-in drives involve limitation in the motor dimen- 
sions. Frame-type shaftless motors find extensive use 
on a second group of machines, including wood planers, 
surfacers, matchers, moulders, sanders, boring ma- 
chines, blowers, etc., where reduction in motor weight 
together with fewer wearing parts is desirable but 
where limitation in motor diameter is not essential. 
Series motors, because of their high operating speeds, 


When Motor Weight And Size 
Must Be Held Down 


can deliver a relatively large output within a small, 
compact frame, and hence are highly satisfactory for 
driving such products as portable drills, paint sprayers, 
sanders, hedge-trimmers, buffers, grinders, hair dryers, 
vacuum cleaners, motion-picture projectors, kitchen 
mixers and countless other devices where both the 
weight and dimensions of the drive motor are impor- 
tant factors. Small shaded-pole motors employing 
aluminum housings and die-cast parts are available for 
such products as fans, unit heaters, space heaters, fuel 
pumps, commercial hair dryers, blowers, etc. Light, 
compact, synchronous motors find many uses on small 
regulating and controlling devices, electric clocks, re- 
cording instruments, indicating instruments, fans and 
similar products. In addition, several types of ac. and 
de. motors, designed primarily for aircraft applications, 
offer extremely high horsepower-to-weight ratios in 
both fractional and integral sizes, and present many 
possibilities for commercial applications. 


SHAFTLESS TYPES MAKE COMPACT DRIVE UNITS 


R' )LLED shell type induction motors, because of their 
extremely small diameters, allow close spacing of 
machine shafts or spindles on built-in drive applica- 
tions. Their construction consists essentially of a wound 
stator and rotor with all mechanical parts omitted. The 
stator laminations are assembled inside of a steel shell 
which is ground on the outside to a given diameter with 
close tolerance to facilitate mounting. The rotor is of 
the conventional squirrel cage construction, is finish 
ground to insure a uniform air gap, and may be bored 
and keywayed to suit individual machine requirements. 


LIGHT, COMPACT MOTORS FOR BUILT-IN PRODUCT DRIVES 


PEEDS, 
TYPE OF MOTOR} OUTPUT | VOLTS | R. P. M. CYCLES 
Shaftless Shell 1/8 110 960 95— 
Type 30 hp. 550 3600 60 
Induction | Frame 1/2 110— 95— 
Type 50 hp. 550 120 
Induction ~ 6 hp. 110 29,500 400 
Shaded-Pole 1/4 watt 6 1450 95— 
1/25 hp. 960 3000 80 
Synchronous 9—100 110 180 r.p.m. 95 
(Geared) oz.-in. 990 1 rev. per 60 
month 
Split-Phase 1/60 110 95— 
3/4 hp. 990 60 
Series 1/100 6 2000 95 
4 hp. 950 10,000 60 
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REMARKS APPLICATIONS 


Have wound stator and rotor 
with all mech. parts omitted. 
Have stator frame and rotor, 
with bearings, shafts and end 
heads omitted. 


Has especially high horse- 


| power-to-weight ratio. 
Available in light, die-cast 


housings and skeleton frames. 


Have widely flexible speed 
range in small, compact hous- 
ings. 

Adapted for applications re- 
quiring a light, const. torque 
motor running at moderate 
speeds. 

High operating speeds allow 
large output within a small 
frame. 


Drills, lathes, milling machines, 
routers, grinders, etc. 


Wood planers, moulders, sand- 
ers, surfacers, boring machines, 
etc. 


Aircraft wing flaps, antenna 
reels, etc. 


Fans, unit heaters, space heaters, 
fuel pumps, blowers, hair 
dryers, etc. 

Electric clocks, recording in- 
struments, regulating and con- 
trolling devices, etc. 

Oil burners, hair dryers, 
ironers, pumps, washing me- 
chines, refrigerators, etc. 


Portable drills, paint sprayers, 
sanders, hedge-trimmers, hair 
dryers, vacuum cleaners, etc. 
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A MANY types of light-weight motors, though de- 

signed primarily for aircraft use, are quite adapt- 
able to other product applications. Weighing but 
3 Ib., motor (A) develops 1/15 to 1/20 hp. at speeds 
of 1600 and 200 rpm., respectively. Direct current 
motor (B) has a continuous rating of 1/2 hp., at 25 
volts, 7500 rpm., and weighs close to 7 Ibs. Motor 
(C) rates 6 hp. at 110 volts, 400 cycles, 3 phase, ac. 
and weighs slightly over 15 Ibs. Full load speed is 

99,500 rpm. 





One type of motor includes four shell diameters which 
range from 4.707 to 8 in. Ratings vary from ¥& to 8 
hp. at 60, 50 and 25 cycles, either single or polyphase. 
In another design, the range of diameters is from 4.703 
to 15.25 in. These cover a range of horsepower ratings 
from % to 30 hp. at speeds of 3600, 1800, 1200 and 
900 rpm., 60 cycles. To allow for the varied require- 
ments of machine builders, from three to six different 
ratings are available on a single diameter, the only 
variation being in the length of the motor. General 
purpose types including normal torque-low starting cur- 
rent, and high torque-low starting current characteris- 
tics can be furnished to meet various operating require- 
ments. High torque-high slip, reversing, intermittent 
duty and multi-speed ratings can also be supplied. 

Due to the length of these motors, the rotors are gen- 
erally supported with a bearing at each end. Ventila- 
tion is provided in the design of the mounting housing 
on the machine, except in the case of intermittent rat- 
ings where no ventilation may be necessary. Directive 
ventilation over the outside surface of the stator is pro- 
vided by longitudinal air ducts on the inside of the hous- 
ing. Air may be taken in at one end, passed over the 
coil ends, over the shell and out the opposite end over 
the coils. Another, and more effective method is to 
take the air in at each end and discharge it through 
openings at the middle part of the housing. 

Frame type, shaftless motors are available in ratings 
from % to 50 hp. and are furnished in various general 





purpose types, either 2 or 3 phase, having normal tor- 
que-normal starting current, normal torque-low start- 
ing current, or high torque-low starting current char- 
acteristics. Frequencies range from 25 to 120 cycles, 
and voltages from 110 to 550. Motors having special 
purpose ratings such as high torque-high slip, frequent 
reversing, intermittent service, and multi-speed are also 
available. 

Structural details are essentially the same as for 
standard, general purpose, squirrel cage motors except 
that the bearings, shaft, and end heads are omitted. 
Stator housings can be furnished either with or with- 
out feet. In the latter case, the stator is bolted directly 
to the machine mounting bracket which should be de- 
signed to conform with the coil clearance and air open- 
ings of the motor. Rotors are accurately ground to 
size and are built with ventilating fans on each end. On 
overhung mountings, the rotor must have an extra 
large diameter spindle to reduce deflection to a mini- 
mum, or else be equipped with an outboard bearing. 

Double-end ventilation is recommended wherever 
possible, the rotor fans taking in air at each end and 
discharging it through openings at the center of the 
stator housing. Single-end ventilation is sometimes 
necessary, however, on cutter heads, saws, and grinders 


to prevent foreign material from being drawn into the 


A 





OLLED shell, shaftless squirrel cage 

motors (A) are well adapted to 
machines where limitation in the 
motor dimensions is a factor. With a 
rating of 24 volts, de., these aircraft 
motors (B) are designed with bolted- 
in, !aminated pole pieces of special 
low loss steel, and with steel tube for 
the frames. Motor at left is rated at 
one hp., 6000 rpm., one-hour duty. 
Center motor develops 1/4 hp., at 
3500 rpm., while the motor at the 
right develops 1/4 hp. at 7000 rpm., 

and is explosion-proof. 
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motor from the work. To ventilate the motor properly 
under these conditions, longitudinal ducts through the 
rotor are necessary on the larger frames, and a baffle 
plate on the fans on the inner end of the rotor is re- 
quired. This type of ventilation is not as efficient as 
the double-end method due to the restricted air pas- 
sages. Also, the use of rotor ducts places a limita- 
tion on the shaft bore through the rotor. 


EVERAL types of light-weight motors, built pri- 
marily for aircraft use, are available in both ac. and 
de. designs. Three-phase, high speed induction motors, 
rated at 110 volts, 400 cycles, are furnished for con- 
tinuous, intermittent, or momentary service. These 
motors are built with various speed ratings, depending 


A B 





ELF-STARTING, synchronous inductor motors (A) 
designed for applications requiring a constant 
speed source of torque or power. Motor at left 
develops a torque of 2 oz.-in. at 100 rpm. Motor at 
right develops 40 oz.-in. torque at 75 rpm. Compact 
timing motor (B) rated at 110 volts, 60 cycles, has 
extensive flexibility of output speeds incorporated in 
a single standard size unit. Available speeds range 
from 180 to 1/75 rpm. 


on the number of poles. One two-pole design, for 
example, has a synchronous speed of 24,000 rpm., and 
normally operates at 22,500 rpm., when fully loaded. 
It is rated at 6 hp. and weighs slightly over 15 Ibs. 
Direct current types are available in ratings of 12, 24, 
32 or 115 volts and are made in several designs. In 
one form, light weight is assured by the use of a mag- 
nesium alloy supporting bracket and housing. The in- 
sulation is composed entirely of glass, mica and as- 


D ESIGNED especially for fuel pump operation, this 

94 volt, dc., motor, rated at 1/8 hp., 2000 rpm., 
meets all explosion-proof requirements. Note special 
round, screwed covers which can be removed for 
brush inspection. 





FNCASED in a die-cast housing, the dc. series motor 
at left weighs 214 Ibs. and has an output of 10 watts 
at 7000 rpm. Integral gear motor at right weighs 3 Ibs. 
and has two 3/16 in. diam. shafts which turn in 
opposite directions at 9 and 36 rpm. 


bestos. This motor develops 1% hp. at 25 volts and 
7500 rpm., and weighs close to 7 Ibs. Another design 
is furnished with either a single or double gear reduc- 
tion. The single gear reduction unit develops 44 hp. 
at 1600 rpm. and produces a torque of 0.24 Ib. ft., while 
the double gear reduction unit develops %» hp. at 200 
rpm. and produces a torque of 1.3 lb. ft. Both motor 
and gear unit housings are of cast aluminum. This 
motor has a 10 minute rating, weighs 3 lbs. and can 
be furnished to operate at either 12 or 24 volts. 

In several types of dc. aircraft motors, weight is 
held to a minimum by keeping the outside diameter 
low through the use of a 4-pole design and separate 
bolted-in laminated pole pieces made from special low- 
loss steel. Use is also made of special light-weight 
alloys for all castings which need not be magnetic. A 
24 volt series motor, developing one hp. at 6000 rpm., 
weighs approximately 13 lbs. and has a one-hour rat- 
ing. A shunt motor, designed especially for fuel pump 
operation, is rated at 1% hp., 24 volts, 2000 rpm., and 
weighs 10 Ibs. This motor is built to meet all ex- 
plosion proof requirements. 

Because of their high rotor speeds, small series 
motors are capable of developing a large output within 
a small, compact frame. For the widest possible ap- 
plication, these motors can be built for operation on 
either 115 or 230 volts, on both ac. and de. and on 
25, 50 or 60 cycles. Many types are also available 
for 6, 12 and 32 volt operation. ‘The universal char- 
acteristic available in most ratings is especially desir- 
able for portable appliances because of the prevalence 
of direct current, or alternating current of frequencies 
other than 60 cycles. 

One type of series motor, designed for intermittent 
duty, is built in sizes ranging from %4oo to % hp. 


MALL hand grinder, with top half of case removed, 
illustrates adaptability of light, compact series 
motor parts for built-in drive applications. 







































die-cast zinc 
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Rolled steel shells and die-cast end flanges make these 
motors amply compact and light in weight to meet the 
limited space requirements of direct drive applications. 
Rectangular frames and cast cases are also available. 
Cooling is supplied by centrifugal or propeller fans 
which blow air through ducts around the windings. 
These motors have high starting and accelerating 
torques on both ac. and de. circuits. 

Another universal motor, made in ratings of 449 and 
4; hp., continuous duty, has a die-cast aluminum hous- 
ing machined to close tolerances. Full load speeds are 
7000 to 8500 rpm., while motor weights are 1% and 
2 |b. respectively. This unit is designed with an in- 
ternal fan, and with self-aligning sleeve or ball bearings. 
A third type, built for universal operation at 115 volts 
is furnished with ball bearings mounted in steel sleeves 
which are moulded into the aluminum housing. Pre- 
loading springs eliminate end play and compensate for 
wear. This motor is designed in ratings of % and % 
hp., with full load speeds of 6500 and 8000 rpm., and 
in weights of 7 Ibs., 7 oz., and 8 Ibs., 12 oz. respectively. 

Series motor parts for built-in applications such as 
portable tools and small devices which require light, 
compact, high-speed drives are available in ratings from 
450 to 1% hp. at speeds of from 2000 to 10,000 rpm. 


OUR-POLE, shaded pole motor (A) of the blast cooled 

type, used for fan or power duty loads requiring 1/25 hp. 
under constant duty operation, has full load speed of 1450 
rpm. Overall length is 526 ins. Built especially for hair 
dryer applications, this 4-pole, shaded coil motor (B) has a 
corrugated, cast aluminum housing designed to materially 
increase the frame surface. Rated at 1/30 hp. it is guaranteed 
to run 7,200 hrs., without relubrication. Employing an 
integral bridge and triple shading, this 2-pole motor (C) has 
excellent starting torque. Ratings vary from 4 to 20 watts at 

A 105 to 120 volts, 60 cycles. 





FQuIPPED with single reduc- 

tion Wworm-gear reducer, 
sturdy, compact, universal 
motor (A), designed for inter- 
mittent duty at 115 volts, has a 


weighs 1 |lb., 15 oz. Con- 
tinuous duty is satisfactory at 
lighter loads and higher speeds. 
Series universal 
rated at 115 volts, develops 
1/3 to 1/2 hp. Furnished in a 
cast aluminum 

weighs 7 lb. 7 oz. 


housing and 


motor (B), 


housing, _ it 





Normal-service parts, for high speed applications which 
involve intermittent duty and a fairly constant load, 
are used in hand blowers, domestic mixers, vacuum 
cleaners, and similar devices that limit the light load 
speed and do not operate without load. In all but not- 
ably low ratings, ventilation must be provided by 
mounting a fan on the armature shaft. Heavy-duty 
parts are furnished for built-in tool applications, such 
as drills and saws, where speeds are high and where 
the motor may be subjected to severe overloads for 
short periods of time. On some types, the windings 
are supplied with moisture-resistant insulation which 
firmly bonds them to withstand the high speeds to 
which they are subjected. 


FOR SEVERE SERVICE APPLICATIONS 


ees parts are available for devices 
requiring better speed regulation, heavier starting 
torques, and greater outputs than can be obtained from 
ordinary heavy-duty parts. They differ from the latter 
in respect to the construction of the field. Thus, in 
place of salient poles, the field coils, in some types, are 
distributed in slots around the periphery of the core. 
These parts are cooled by drawing air over the wind- 
ings, core and commutator, provision for ventilation 
being made in the housing design of the product. 
Light-weight, split phase motors, available in ratings 
from 3» to 34 hp. at 110 or 220 volts, 60, 50 or 25 
cycles, are well adapted for applications requiring mod- 
erate torques and constant speed. One type has a light 
stator frame made of welded, rolled steel. In 4-pole 
designs, the squirrel cage rotor has a one-piece, cast- 


(Continued on p. 78) 
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ALUMINUM stampings in a familiar role. Light- 

ness, good heat conducting characteristics and 
pleasing finish are some user points. Ease of 
fabrication, many dimensional availabilities and 
good cost-performance relationships please the 


product maker. 


Making 
The Most Of 
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to MPROVED methods of rolling aluminum sheet in Few are the electrically energized appliances or ma- 
many cases have lowered the cost of the finished chines which do not make use of aluminum stampings. 
product. Coiled sheet metal, used a few years ago Among numerous specifications are: Clock dials and 
for only those parts which were not subsequently fin- cases, condenser cases, radio tube shields, washing ma- 
ished, has been perfected to the point which makes it chine tubs and covers, vacuum cleaner housings, waffle 
Ces available for 80 per cent of all types of stampings. mold bases, electric roaster covers and insets, moving 
ng High speed punch presses designed and built for use picture film reels, electric corn popper bodies and re- 
om in aluminum fabrication have greatly increased produc- frigerator parts without number. 
ter tion speeds. Improved cleaning methods eliminate In each case the parts mentioned above could have 
in handling and in many cases conveyors have entirely been made from a number of materials, metallic or 
are eliminated hand manipulation of parts. Aluminum is otherwise but aluminum was chosen for specific advan- 
re. a modern metal. Recent advances have been in spot- tages and reasons. Here are some examples: 
nd- welding, gas welding and riveting. A prominent manufacturer of electric clocks needed 
ion a new dial to emphasize the size of his new housing. 
Color had been tried but was not successul as sufficient 
ngs BY R. H. FAY contrast could not be obtained. An aluminum dial with 
25 ALUMINUM GOODS MFG. CO. embossed figures printed in black on a satin surface 
od- and subsequently covered with clear lacquer was his 
ght answer. 
ole A manufacturer of electrical condensers received a 
ist- small order for a large condenser at a close price. 
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A case was required which would be ornamental, dur- 
able, and cheap. Aluminum proved to be the answer in 
providing an easily drawn housing and cover, which 
were securely clinched together. 

Weight is a primary consideration in the design of 
vacuum cleaners. A motor housing was required pro- 
viding maximum strength with a minimum of weight. 
An aluminum alloy, tough and yet easily stamped and 
drawn, provided the part and enhanced the finished 
cleaner. 

In the design of a new electric corn popper, novel 
fastening means were desired to attach the base to the 
body. The ductile properties of aluminum provided 
the answer economically and practically. 

The heat conducting properties of aluminum have 
long endeared it to refrigerator manufacturers and 
starting originally with ice cube trays and grids, its 
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uses have now spread to freezing compartment doors, 
control panels, shelves and many trim parts. 

An interesting development with some applicational 
implications in other fields is that of the fuel tank for 
an outboard motor design. Here, as power and speed 
increased greater fuel carrying capacity became nec- 
essary. Naturally the latter meant more weight, and as 
most outboard motors are portable, a large tank that 
was both light and strong was required. Castings were 
obviously out due to the weight factor. Stampings 
appeared to be the answer and were. 

Tanks of this type were not new to the manufac- 
turer, but the new specifications demanded a complete 
revision of manufacturing methods. A starting point 
was reached in stamping two halves of the tank body. 
As a streamlined effect was necessary, an intricate and 
exacting study was made of the conditions encountered 
in the stamping operations. As a result of this study 
it was found possible to stamp each half in only two 
operations. Parts were provided for air access and 
oil and gas filler necks. Orthodox practice was fol- 
lowed in gas-welding these parts to the stampings. Con- 
necting pipes were also welded inside the two halves 
which were then welded around their entire peripheries 
with gas. 

Particular attention was given to the mounting 
brackets which are called upon to absorb intense vi- 
bration as well as severe shocks. Here use was made 
of recently developed methods of spot welding, pro- 
viding a positive, neat appearing fastening means with- 
out adding to the weight of the parts. Likewise, it 
was found possible to make the brackets of lighter gage 
metal than was formerly used, again saving weight. A 
combination control panel and grille were similarly at- 
tached, and the tank was completed. Combined efforts 
of the designers of the motor and the engineers of the 
manufacturers had saved several pounds of weight and 
gained considerable capacity. 


MA‘ IST commonly used of the commercial aluminum 
alloys are known to the trade as 2S and 3S. Each 
may be had in any required temper. 2S is known 


TYPICAL stampings and some moldings for 


radio, rayon machinery, refrigerator, washing 
machine and general household devices. 


character of the surface obtainable is dependent 
upon the method used and covers a notable 
A diversity of possibilities. 





The 


as commercially pure aluminum and is approximately 
99.6 per cent pure. 3S is an alloy containing small 
quantities of manganese and other ingredients added 
to produce a harder, more durable sheet. The tensile 
strength of 2S alloy varies from 12,000 pounds per 
square inch for 2S soft to 30,000 pounds per square 
inch for 2S hard. The tensile strength of 3S alloy 
varies from 16,000 to 35,000 Ib. per sq. in. 

Aluminum sheet metal in 2S alloy will stand very 
severe cold bend tests. Sheets 8 B&S gage and lighter 
in half-hard temper will stand 180 degree bends with- 
out fracture. 35S alloy sheets 18 B&S gage and lighter 
will stand similar bends. 

Grain is not an important factor in stamping, form- 
ing or drawing, and need not be considered when die 
layouts are made. Shearing strength is normally fig- 
ured at 15,000 Ib. per sq. in. and permits wide use of 
small presses, especially for multiple perforating opera- 
tions and in other cases where the shearing periphery 
is great. 

Karly in this discussion it was mentioned that the 
perfect control of temper was a valuable quality 
in sheet aluminum. This fact cannot be too greatly 
stressed, as the proper temper at the start of a series 
of stamping or drawing operations is as important as 
the proper gage. 

The temper or hardness of aluminum sheet is ac- 
curately controlled in the rolling mill. ‘Custom rolled 
sheets” are one of the most valuable assets of a manu- 
facturer. Only by using such materials can uniform 
results in finished products be obtained. 

Temper in sheet aluminum is generally referred to 
in numbers referring to the number of gages the sheet 
is reduced in thickness after its final annealing. A re- 
duction in this manner of twelve gages produces maxi- 
mum hardness and metal so rolled is referred to as 2S 


* 


Hard or 3S Hard, the prefixes 2SS and 3S denoting 


(Continued on p. 84) 
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Because those engineering-design problems solved in the develop- 
ie SPECIALIZED PARTS ment of one product are seldom, if ever, duplicated literally in 
4 MEET SPECIAL NEEDS another, specification details are often treated as exceptions to a 
sie general rule even though individual units are often repeated. Per- 

haps this is because those responsible for the improvement of elec- 
n- . trically energized goods are not infrequently prima donna-like in 
ie their momentary enthusiasm for a particular kind of design solution. 
5. Temperamental individualism does remain a retarding influence in 
: all general standardization movements. Perhaps that is all as it 
ioe should be. One need not be opposed to standardization just because 
it is recognizable that what unduly restricts and stifles thought and 
he originality is somewhat less than desirable. 
ty For example, Chief Engineer Kennedy of Holtzer-Cabot last 
il month revealed in these pages some justifications of the not-to-be- 
os forfeited right of the motor specifier to secure motors that differ 

’ from standard wherever and whenever the effort and expense 
ic . justify themselves in demonstrable product advantages. 
ed This month, Engineer Rutemiller of Westinghouse undertakes to 
ei offer a standardized and simplified approach fundamental and basic 
‘ to the more familiar control functions yet one may already antici- 
in pate the protests of those who have “special conditions” to meet. 
eet When individuality departs from either the engineering and 
re- ; design aspects of product development a large measure of vitality 
oe | and worthwhileness will have gone too. Being different is a luxury 
* | which all creative minds may enjoy—and usually amply justify. 
Since the Sixth Annual ELEctTrRicAL MANUFACTURING Product 
WHAT PRODUCTS Design Contest was announced in our June number we have re- 


ARE QUALIFIED? ceived an unusual number of inquiries as to whether certain products 
would be considered qualified. As this may mean that readers plan 
} to enter the 1940 competition in even larger numbers than they did 

in preceding contests, a word of clarification may be helpful. 
Thus, as briefly as possible, the 1940 rules may be interpreted to 
provide for the qualification of any electrically-energized product, 
large or small, for domestic or industry use, in the development 
of which there has been evidenced notable engineering skill and 
resourcefulness in providing for performance features and cor- 
responding general appearance values. Since the award is made 
not to the product but for the tangible indication in the entry 
(through words and illustrations) of the character of that skill 
and resourcefulness it is not enough that the product be a good one 
for in addition the facts must be given to show precisely why it 

may be considered so. 

Approximately six weeks to go. The contest closes on August 





12 this year. Right now is high time to put your manuscript in 
the final stages of completion. Each year there are some who 
lament that they could not finish their entry in time. Why be one 
of those? 
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N this line there is assembled and tested the 
bottle conveyor unit with its motor drive, 
including a reduction gear, sprockets and chain 
and certain electrical units which are intercon- 
nected with the motor and the coin mechanism. 











































Precision operation and service reliability 
are indispensable in an automatic vending 
machine which performs the dual functions 
of actually selling bottled merchandise 
while at the same time conditioning it for 
sale. How Mills Novelty produces such 
equipment in large quantities offers an ob- 
ject lesson in efficient assembly procedures. 


Conveyor Line Assembly 


wa Oc setonis nee i ee iii Si i i A tel 


UTOMATIC, coin-operated machines for vend- assembly, here described, is effected. This applies in : 
ing Coca-Cola in bottles are now produced in particular to the coin mechanism and to the unit which { 
large quantities by the Mills Novelty Company comprises the piston-type compressor for refrigeration ; 

of Chicago and are finding their way into numerous and its electric driving motor; with its overload pro- J 
factories where they serve many thousands of em- tector and thermostatic controls; receiver and con- ; 
ployees. Many electrical components enter into the denser. The latter unit is assembled in another Mills 
assembly of these machines and the methods used in plant where the compressor is manufactured, one of : 
their assembly are thoroughly worthwhile examples of the last operations in making the sub-assembly being ‘ 


progressive and economical manufacture. 
The purpose of these units is to sell the Coca-Cola 
after it has been cooled to the desired temperature. 


to mount the motor and its controls on the base with 
the compressor and other units. 


This requires a machine which (1) commands atten- CONVEYORS THE KEY TO PRODUCTION | 
tion (2) performs the vending function (3) acts as a 

self-contained cooler (thus must have a refrigerating AIN assembly is effected largely on a roller con- 
unit and an insulated compartment in which the cooling veyor slightly above floor level and starts adja- " 
is effected). An electrically driven fan for circulating cent to an area in which the outer shell or cabinet is . 
air in the cooling compartment is among the units in fabricated from sheet steel, previously cut to size, 
the assembly. Vending requires not only a mechanism 
for delivering bottles one at a time, but a highly devel- 

oped mechanism for accepting the coin (as well as for 

throwing out slugs and defective coins) and for putting ee | 
the mechanism into operation for delivering the bottle sembly, includ- | 
immediately after the coin has been accepted. Means ing the compress- 

for preventing theft of the product and of coins col- or, receiver, con- } 
lected are required, of course, as are also means for eae, Comair 


rejecting coins when the machine is empty. An im- 
portant part of the machine is a conveyor in which 
bottles are carried while in the main cooling chamber 
and by which they are delivered automatically after 
coins are inserted and accepted. There is also a reserve 
container in which extra bottles are stored to cool be- 
fore being placed in the conveyor. Other units making 
up the assembly are mentioned in the following descrip- 
tion of the assembly process. 

Space limitations preclude giving details concerning 
the production and assembly of certain units or sub- 
assemblies, some of which are fabricated and put to- 
gether in plants separate from that in which the final 


ad 


driving the com- 
pressor by belt 
and certain motor 
control units is 
produced in a 
separate building 
and delivered to 
the electrical as- 
sembly line ready 
for installation in 
the cabinet. 
Upper left here 
shows the fan for 
air circulation on 
the shaft which 
drives it. 
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\JIEWw at the end of the electrical assembly line, 
showing the compressor with its motor drive 
and other parts about to be slid into the lower 


in thetic enamel and baking after each coat, of which there ears to provide a seal. Double-end rivets, to hold the 
ich are three, namely a primer and two finishing coats, the die cast container which catches bottle caps in subse- 
on latter in bright green. A separate panel for the center quent use, are then applied. A wooden framework, 
gst of the front of the cabinet is given a similar finish but which stiffens the cabinet and makes it possible to nail 
n- in red and is subsequently assembled to the cabinet certain sheet metal parts in place, subsequently is fast- 
Ils proper. Lettering is applied where required by the use ened in place after certain joints in the metal shell 
ol of decalcomania. have been calked with a liquid compound to exclude 
ng After the cabinet is returned to the line, a chrome moisture. This substantially completes the shell, which 
ith plated die cast base for the coin mechanism is attached may be likened to that of domestic refrigerators and, 
to the front center panel by screws. Then this panel in common with such shells, is subsequently provided 
is fastened to the main front panel by clinching over with heat insulating material which is sealed between 
ears which project through holes provided in the main the outer shell and the inner galvanized steel plates, 
panel. To avoid any air leakage through the holes for some of which are given a protective finish on inside 
n- faces. One section of the lower portion of the cabinet 
ja- is later partitioned off from the remaining refrigerated 
is compartment to provide a separate space for the com- 
ze, pressor unit. 
A die cast and plated bottle chute is fastened to the 
cabinet exterior, after which a closure sheet, forming 
the top of the compressor compartment, is fastened in 
ie ECHAN- place and chalked against air leaks with an asphaltic 
ISM which ; a a. a 
ud- onsite aaa compound applied with a gun. Glass wi ol 1s the chief 
_ by electric means, material used for heat insulation and it is supplied in 
vor the acceptance of thick sheets cut to required size. One of these sheets 
i coins and the re- is placed over the bottom and others around the re- 
selt jection of slugs. serve space for bottles and inside the front side, top and 
tor rear panels, after which they are covered with gal- 
is vanized closure plates fastened with nails and screws \ 
me and sealed with asphaltic calking, _ Sheet insulation, 
Lae applied above the compressor unit, is covered with a | 
as- galvanized plate and above this a drip pan, also of 
ady galvanized steel, is put in place. This substantially | 
cong completes the interior shell of the cabinet, except for 
et. , 
en the door, but does not include the ducts through which | 
for the fan circulates air for cooling the bottles. One duct, 
on COIN SWITCH LEVER‘A’ carrying the fan proper and its driving motor, is fas- 
- @eattian Contact enauco tened against the top, and, against the rear face, an- 


compartment of the cabinet. 


formed at edges and punched with required holes. 
Sides, front and gussets are first put together in a jig 
and a gun welder is employed to make the required 
spot welds at joints. Corner joints are gas welded, 
after which the bottom plate is fastened in place by 
spot welding with a bogel-stick type of welder. The 
formed top is then fastened in place, any dents in the 
assembly are dinged out and the shell is delivered to 
a finishing department where the first operation is to 
degrease by the vapor method. Immediately there- 
after, the cabinet is given a surfacing treatment and 
is then ready for spraying. 


For Coin-Operated Coolers 


Finishing is done on a chain conveyor, using syn- 
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the ears, strips of Scotch tape are fastened over the 


other duct covering the cooling coil is fastened. In 


45 














IEW taken near the end of the line on which 

cabinets are assembled. A fan for air circulation, 
mounted on a galvanized plate with the motor for 
driving it above the plate, is being put in place. 

















service, the fan draws air from the conveyor compart- 
ment and delivers it over the cooling coil. The cooled 
air, issuing from the bottom of the cooling coil duct, 
flows over the bottles in the conveyor and in the re- 
serve compartment, and upward for recirculation. 
Sub-assemblies, consisting of the fan and its duct 
and of the cooling coil and its duct are prepared at 
benches adjacent to the main assembly line. The flat 
cooling coil of copper tube, is first wound on a special 
hand-operated mandrel or form equipped with bending 
fixtures to prevent the tube from flattening when bent. 
A special flanging tool is used to flare the ends of the 
tube so that they will fit the unions which subsequently 


are connected to the compressor unit. Tubing is de- 


ig 
hydrated when received and after the coils are wound 
they are dehydrated in a baking oven while hot dry air 
is circulated through them. Wires, connected to the 
fan motor when the sub-assembly is made up, are run 
through the fan duct and into a junction box which is 
screwed to the cabinet near the upper right corner of 
the door opening. This virtually completes the cabinet, 
except for the door. The assembly, which, up to this 
point has proceeded along a roller conveyor on a crate 
base, is transferred to what is termed the electrical as- 
sembly line. 


HARNESS WIRING AN EFFECTIVE AID 


HIS line is on a short track conveyor and, as the 

cabinet moves along it, there is installed a wiring 
“harness” which connects the terminal block in the 
junction box to the compressor motor and its controls, 
including cold and pressure controls. Wires are also 
run for subsequent connection to the coin and conveyor 
mechanisms. At the last station on this line, the com- 
pressor unit, brought ready tested and charged from 


NTERIOR of 

cabinet before 
the conveyor for 
the bottles is in- 
stalled. The 
conveyor fills the 
space below the 
fan in the upper 
half of the cab- 
inet. At the right 
is shown the 
reserve storage 
container and 

door 





another building, is lifted by a chain hoist, is set on a 
frame at proper height and then is slid into the cabinet 
and fastened in place. When in place, the wires from 
the junction box are connected as are also the tubes 
leading from the receiver to the expansion valve (at 
the cooling coil) and from the outlet end of the cooling 
coil to the compressor suction. At the end of the line, 
the assembly of the refrigerating system is complete 
and the cabinet is transferred to another short line on 
which the coin mechanism (received, ready to use, from 
another building) and the bottle conveying and dis- 
pensing mechanism are installed and connected. 

Assembly of the conveyor mechanism is done on 
benches along which the assembly is slid as it is built 
up from parts which are previously fabricated and 
delivered from other portions of the plant, or are re- 
ceived from outside vendors. In the model here 
described, there are cradles or carriers for 60 bottles, 
the cradles being pivoted at each end on pins which 
are extensions of the pins in a pair of continuous roller 
chains each of which passes over four sprockets at the 
top and four at the bottom at each side of a frame. 
The chains are driven by an electric motor of Yo hp. 
through a 40 to 1 worm reduction and a short chain 
reduction. Each time a coin is inserted into the coin 
mechanism, an electric circuit through the motor is 
closed and the conveyor moves through a given space, 
after which the circuit is again broken and the motor 
and chain stop. During this motion, a bottle is tripped 
off one of the cradles and slides out the discharge. 

Aside from the parts mentioned, the conveyors in- 
clude a frame work consisting of die cast and sheet 
steel carriers for the pulleys spaced apart by rods hav- 
ing threaded ends. Assembly is effected largely by 
applying the required nuts and screws, using a fixture 
which insures correct spacing of the parts, and need 
not be described in detail. After the chain has been 
laced over the sprockets, the assembly is placed in a 
run-in fixture and is run for 15 min. to take the stretch 
out of the chain. The motor has die cast end bells 
and frame, which are sealed to exclude moisture, and 
drives direct to a worm in a die cast housing and from 
the worm wheel shaft to a sprocket shaft which in turn 
drives the conveyor chains, the remaining sprockets 
being idlers. 
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Bottle cradles are brass stampings, nickel plated 
and, when set in place, swing on their respective chain 
pins with the cradle always below the pins regardless 
of the position the pins are in along the path which 
the chain follows. After the motor and gear reducer 
are in place there is applied a bracket for mounting 
two mercury switches, one of which controls the light 
for the “empty” indicator and one a motor cut-off used 
when bottles are being loaded. A _ plastic terminal 
block and an overload switch in a plastic case, as well 
as a coil energized from the coin mechanism in starting 
the conveyor mechanism, are also fastened in place as 
are, too, the bottle tripping parts. When the conveyor 
assembly is completed, it 1s inspected and tested and 
is then ready to be installed in the cabinet, into which 
it is slid on a track provided for the purpose. This 
is done at the final station on the assembly line and 
at this same station the coin mechanism is also fast- 
ened in place and is interconnected electrically with 
the conveyor Cc mntrols. 

Two-section doors for closing the cabinet are assem- 
bled on a separate line and include inner and outer 
steel panels with a wooden frame and glass wool in- 
sulation between. Rubber packing is used where joints 
with the cabinet are made. The door is not hinged to 
the cabinet but the two halves of the door have a 
piano hinge which permits the upper section to be 
opened without disturbing the lower part. To the lat- 
ter is attached a galvanized steel box in which reserve 
bottles are packed when the machine is loaded. The 
door is made to mortise into the cabinet and is fastened 
by a key-operated lock which holds it flush with the 
cabinet side. In normal loading of the machine with 
bottles, only the upper half of the door need be opened. 


HEN machines reach the end of the assembly 
line, the die cast and plated coin box and cover 
for the coin mechanism are put in place and are locked 


| INE on which completely assembled cabinets, 

with all mechanism in place, are given their final 
run-in and test for a full 24 hrs., during which the 
refrigeration and other units are operated and any 
final adjustments required are made. 


OIN-OPER- 
ATED ma- 
chine for vend- 
ing Coca-Cola 
in bottles. 





after which the machine is ready for transfer to the 
test room where it is connected to a power line and is 
run under test conditions for a full 24 hr. During 
this period, checks of all the electrical units are made 
with meters showing motor input, and various parts of 
the mechanism are tested as to performance, quietness 
in operation, freedom from leaks, etc. Inspectors are 
required to fill in a card which serves as a permanent 
record of the condition of the machine at the time it 
leaves the test department. The tests made are in addi- 
tion, of course, to those of the respective major assem- 
blies including the compressor unit, which has _ pre- 
viously undergone a thorough test at the end of its 
assembly line before being installed in the cabinet. 


(Continued on p. 90) 
























Resourceful thinking may be reflected in the 
engineering-design of the complete elec- 
trically-energized product or it may be 
evident in some special phase of the design. 
A quick review of specific accomplishment. 





@ Convenient, indispensable, but unsightly 
has been the justifiable designation for most 
kitchen ventilating fan units up to now. 
General Electric's new plastic grille com- 
pletely conceals the fan assembly but may 
be readily dismantled for cleaning. Pull 
chain operation completes the detail of 
making available unobtrusive kitchen ven- 
tilating service. 


@ Housed in sealed cabinets, with doors that open and slide 
within recesses, and provided with chassis units that swing 
vertically downward, the latest Farnsworth television studio 
rack equipment solves the twin problems of full accessibility 
and isolation with notable effectiveness and space savings. 
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@ Control of roll drives on this David Gessner double acting 
napper for improved cloth finishing is accomplished through 
two V-belt adjustable speed drive units. One controls the 
pile rolls, the other the counter-pile rolls. Resulting in a 
machine capable of handling such diverse fabrics as heavy 
wool overcoatings, light blankets, woolen knit goods and 


suede finish for rayons. 





@ Air flow efficiently arranged in new low cost 
Norge furnaces of oil and gas types. A—Cold air 
inlet. B—Warm air outlet. C—‘Change filter’ 
indicator. D—Electric ignition. E-—Oil nozzle. F— 
Humidifier. G—Automatic safety controls. H— 
Mechanical draft. I[—Motor. K—Oil pressure 
pump. L—Blower. M—Sefety filter by-pass. H 

Air filters. This model offers spiral air travel through 
17 ft. Aue for 85,000 to 120,000 Btu. transfer. 
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nter ocking Controls Speed Set-Ups 


On his Production Hobber 


Skillfully integrating electrical, hydraulic and 
mechanical elements for high efficiency operations 
with notable flexibility to meet all production 
needs, Barber-Colman engineers have devel- 
oped a most unusual precision hobbing machine. 


ESIGNED for greater accuracy and increased 

output in the hobbing of medium-sized spur and 

helical gears, cluster gears, and_ short-splined 
shafts, the new Barber-Colman, Type V, vertical hob- 
bing machine has capacity for work up to 8 in. diam. 
and 9 in. length of cut, and hobs gears up to 4 in. 
diametral pitch in steel. It requires but 15 sq. ft. of 
floor space, and is capable of being closely grouped. 

In planning this machine, many preliminary sketches 
were made of the important variations possible in the 
arranging and functioning of the principal units. Elec- 
trical, mechanical and hydraulic actuating mechanisms 
are all used, depending upon which is best suited for 
the service required at any specific point. The auto- 
matic operating cycle effectively combines hydraulic 
pressure for actuating the hob carriage, clutches and 
clamping means ; mechanical drives to the hob spindle 
and screw-feed ; and electrical drives to the hydraulic 
unit, coolant pump, and work-slide rapid traverse. 


| YUSING construction of the machine consists of 
two, heavy, box-section uprights supported on a 
heavy, reinforced box-section base casting and tied to- 


FIGHT precision limit switches are used in connection with 

the hydraulic circuit (A) to control rapid traverse move- 
ments and to serve as interlocks between the hydraulically 
actuated mechanisms and the electrical switches controlling 
the proper sequence of operations. Complete wiring 
diagram (B) shows connection between the magnetic control 
panel and the motors, push-button switches, selector switches, 


A and limit switches. 
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gether at the top by a heavy crown member. In the 
left-hand upright are the hob slide, main drive motor, 
speed change gears, and other drive mechanisms. In 
the right-hand upright is the traveling work slide with 
its index and feed drive mechanisms, the panel on which 
all the controls are centralized, the electrical panel, and 
the rapid traverse motor and brake. All drive shafts 
for the various units are short, due to an arrangement 
which permits short drives from the base of the left- 
hand upright to the hob, feed and index. No shaft is 
much over three feet in length, which means mainte- 
nance of a higher degree of accuracy in the drive since 
the tendency for errors caused by elastic torsion of the 
shaft is minimized. 

The hob slide design reduces overhand to a mini- 
mum, and provides maximum rigidity which practically 
eliminates the possibility of distortion between the hob 
and the work. The feed screw for the work slide is 
hung from the top cross member and carries the weight 
of the work slide, eliminating all backlash in the feed. 
These construction features result in maintaining high 
accuracy and fine finish on high production work. 

The hob slide moves on short horizontal ways, and 
is moved hydraulically into working position and clamp- 
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ed, also hydraulically, against a stop. This working- 
position stop is adjustable by means of a micrometer 
dial located on the front of the left-hand upright. Once 
this stop is set, the hob slide will always position auto- 
matically at correct cutting depth. The hob slide hous- 
ing contains the hob drive gearing, and carries on its 
face the hob slide swivel by which the hob spindle is set 
at the correct angle. The swivel carries the hob spindle 
slide, the spindle being adjustable lengthwise by a mi- 
crometer dial for accurate re-positioning of the hob. An 
overhead lamp on an adjustable bracket can be set to 
illuminate the working area strongly, and is also use- 
ful during set-up. 

Coolant is supplied by a separate motor-driven pump 
of large capacity which delivers up to 40 gal. per min. 
The coolant is confined to the working area, by means 
of a casing enclosing the hob and work, to produce a 
submerged condition of hob and work at all times. This 
affords positive heat transfer and insures the greatest 
cooling capacity for the work and the hob. 

The work slide, which is one of the most interesting 
mechanical features of this machine, weighs 1500 Ibs. 
and has a vertical movement, thus requiring careful 
hitting and gibbing on the right-hand upright. At its 
bottom end, behind the spray shield on the front of the 
machine, there is a large case which houses the index 
and feed drive gearing. A door on the front of this 
housing can be unbolted and swung open for making 
alterations in the change gears. The index drive to 
the work spindle is through the usual worm and worm 
gear, but having an entirely different type of design 
than formerly used. Both worm and worm gear are 
accurately cut and carefully mounted in adjustable 
bearings so as to give maximum accuracy of index. The 
work spindle nose has a large flange for mounting work- 
holding means of various types, and the lower end of 
the spindle is threaded to accommodate various types 
of automatic clamping means such as hydraulic eylin- 
ders, air-operated chucks, ete. 


LEAN and compact, with grouped controls, 
long work-slide, and handy electric light the 
Type V hobber is an unusually effective design. 
Sliding top of splash guard, lowered, reveals 
compact, heavy hob slide. Effective ventilation is 
provided for compartments in columns which house 
electric motors. Base contains coolant reservoir. 


(COMPACT, pump-lubricated, oil-tight compart- 
ment on work slide for feed gears and index 
train is readily accessible from front of machine. 


In the upper end of the work slide, a pair of flat ways 
carries the tail stock, which is counter-weighted and 
has a special combination operating and clamping han- 
dle. An exceptionally large diameter feed screw with 
ground threads carries the whole weight of the work 
slide unit. It is hung from the top cross member of 
the frame, as previously mentioned, and is arranged to 
be driven from either end. The working feed drive, at 
the lower end, is directly from the work spindle through 
feed change gears, a worm and gear, and a jaw clutch 
to the screw. Rapid traverse movement to the screw is 
direct from a separate motor and gearing located at the 
top of the machine. These drives are electrically inter- 
locked in order to prevent simultaneous operation. 


CENTRALIZED UNIT CONTROLS 


LL controls for the machine are centralized in a 

single panel on the right-hand column of the ma- 
chine where they are most convenient to the operator. 
Each operating unit of the machine can be individually 
controlled, thus facilitating set-ups and making it simple 
and easy to change from one job to another. Two 
gages at the top of the panel show the pressures in the 
automatic lubrication system and the hydraulic actuating 
system. Of six control buttons, one pair is for manual 
control of rapid traverse, one button determines the 
direction of automatic rapid traverse, one controls the 
flow of coolant, and the remaining pair governs starting 
and stopping the machine. Two large levers control the 
automatic cycle, the first being the cycle starting lever, 
and the second controls starting and stopping the feed 
during the cycle. One of the small levers is used dur- 
ing set-up to rotate the hob and work independent of 
other movements. This lever has a stop button, the 
position of which determines the direction of working 
feed. The other small lever trips the automatic cycle, 
which may be done at any time. This causes the hob to 


ELECTRICAL MANUFACTURING 
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D RIVE assembly (A) consists of well-ventilated compart- 

ment, Opening at rear, housing main drive motor which is 
adjustably mounted for maintaining correct tension on V-belt 
drive direct to hydraulic unit. The large disc clutch is 
actuated by hydraulic pressure. Door in rear of opposite 
column provides easy access to electric control panel. Hob 
spindle slide (B) is dovetailed in heavy, large-diameter swivel 
base which has worm-and-wheel vernier angular adjustment, 
powerful clamping means. Movement of lever unclamps 
arbor support, moves it, and reclamps—all in one motion, 
leaving operators other hand free for work handling. 


withdraw clear of the work, and the work slide to rapid 
traverse to starting position (except when the rapid 
traverse is in neutral.) With these controls almost any 
desired movement of the machine can be accomplished 
easily, quickly, accurately, and with minimum effort. 
After a set-up is completed, the operator simply moves 
one lever to start the fully automatic cycle. 

Oil is supplied to the hydraulic circuit by means of a 
1% gal. constant delivery, vane type-pump which main- 
tains a pressure of 300 Ib. per sq. in. Excessive oil is 
passed through an adjustable relief valve and returned 
to the supply tank. The hydraulic circuit serves to 
clamp the hob slide in the feed position and provides a 
retracting movement at the end of the feed. Hydraulic 
pressure is also used to actuate the jaw-type feed clutch 
on the work slide and to clamp the work on arbors, in 
which case an hydraulic cylinder is mounted on the work 
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ROUPING controls and gages (A) in most 
convenient position gives operator complete 
command of all functions of machine for set-up and 
operation. Outer cover (B) is easily removed to 
provide ready access to push button and limit 


spindle. The large diameter, single-plate, main drive 
clutch is hydraulically actuated by means of a cylinder 
mounted directly on the main drive shaft. This design 
permits automatic compensation for wear of the clutch 
discs, and keeps the clutch in proper adjustment. 

Eight snap-action, limit switches are used in connec- 
tion with the hydraulic circuit to control rapid traverse 
movements. They also serve as interlocks between the 
hydraulically actuated mechanisms and the electrical 
switches controlling the proper sequence of operations. 
Referring to the schematic and wiring diagrams, the 
functions of each of these limit switches and of the 
switches on the electrical control panel are briefly as 
follows: 

Switch No. 1 is a double-throw, single-pole limit 
switch located in the left-hand upright and operated by 
the hob swivel slide. When this slide is in the back 
position, the normally open contacts are closed and the 
rapid traverse motor functions. Switches Nos. 2 and 
3 are single-pole, single-throw limit switches, actuated 
by the manual control lever when shifting to start the 
cycle. One contact opens to prevent operation of the 
rapid traverse motor. At a pre-set point at the end of 
the feed movement this limit switch is released, me- 
chanically opening the circuit to the coolant pump star- 
ter and closing the circuit for the rapid traverse starter. 

Switch No. 4 is a normally open, single-pole limit 
switch located in the right-hand column and actuated by 
the cycle valve lever through a suitable connecting link 
which latches the switch in a closed position. It is auto- 
matically opened mechanically at the end of the rapid 
traverse movement of the work slide, and cannot be 
reclosed except by deliberate operation of the manual 
lever so as to prevent unexpected start of the rapid 
traverse motor during possible readjustments of the 
tripping points for limit switches Nos. 5 and 6 in the 
course of an ordinary work cycle. These latter switches 


(Continued on p. 92) 








switch wiring. 
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ELECTRICAL MANUFACTURING PRODUCT DESIGN CONTEST 


Final decisions in establishing award winners in the 
Sixth Annual ELectRICAL MANUFACTURING Product 
Design Contest will be based, as in previous years, 
upon the carefully considered opinions of well known 
engineering-design men. Our 1940 competition, an- 
nounced in the June number of ELectricAL MANv- 
FACTURING and further emphasized on pages 30-31 
of this issue closes on August 12. 

There will be four members of the 1940 Jury. Chief 


H. J. Brunk, Chief Engineer, C. F. Pease Company. For 
more than thirty years Mr. Brunk has been active in the design 
and manufacture of many diverse types of products. For ten 
years prior to his association with the Pease organization he 
was actively engaged in the fields of tool making and design, 
hardware and metal stampings, gas engines, electric motors 
and generators, farm lighting plants, etc., etc. Since joining 
Pease in 1920 Mr. Brunk has been the manufacturing executive 
concerned primarily with the production and development 
of that company’s machinery line and is at present responsible 
for all development in its production activities, being both 
Chief Engineer and Production Manager. 

Readers will recall that the Pease Model 22 high speed 
blue-printer was an award winning entry in 1939. 

Cortice H. Hall, Chief Engineer, Stoker Division, Fairbanks, 
Morse & Co. Long active in engineering design work in 
connection with automatic anthracite heating products. A 
graduate of Wittenberg College, Mr. Hell's first business 
association was with Robbins & Myers as a draftsman and at 
the time that he left that organization to join the Gillespie- 
Eden Corporation in the capacity of Chief Draftsman he was 
Assistant Chief Draftsman for it. Later, as Chief Engineer of 
the Domestic Stoker Company, Mr. Hall was responsible for 
the engineering-design of their stoker. In 1937 Mr. Hall 
joined Fairbanks, Morse in the capacity of Designing Engineer 
for the Stoker Division and was later appointed Chief 
Engineer with the same division of the company. 

Readers will recall ‘For Improved Performance At Lower 
Cost’, a feature story in our January, 1940, number in which 


Mr. Hall discussed the Model B F-M stoker. 


Engineer H. J. Brunk of the C. F. Pease Company, 
makers of blue printing machinery; Chief Engineer 
Cortice H. Hall of the Stoker Division of Fairbanks, 
Morse & Co., Industrial Designer William O’Neil 
and E. R. Searles, Editor, of ELEctricAL MANUFAC- 
TURING. 

That readers (and we hope most of them will be 
contestants) may be better acquainted with the three 
non-staff members there follow a few facts. 


William O'Neil, Industrial Designer. Following an ex- 
tensive early experience in advertising which convinced him 
that the ‘built-in sales talk’ of a good product design was one 
of the most important factors governing ultimate sales, Mr. 
O'Neil (as art director for an advertising agency) re-designed 
washing machines and oil stoves to facilitate their advertising 
and sale. In 1930, when a veritable wave of industrial design 
consciousness swept the country, he set up his own business 
in New York. 

Assignments ranging from light duty domestic appliances to 
heavy industrial machines have included (among many other 
items) clocks, typewriters, dictating machines and x-ray de- 
vices. To further coordinate the design activities of produc- 
tion and sales departments Mr. O'Neil has extended his work 
to include store and factory fronts and interiors, show rooms, 
exhibit booths and a multitude of details from machine name 
plates to price tags. In 1933 Mr. O'Neil established a 
coordinated design policy within the Standard Oil Company 
of New Jersey bringing service stations, drums, tank wagons 
and trucks into a unified scheme while, at the same time, he 
designed a complete line of packages which cut departmental 
costs considerably. Mr. O'Neil has done portable and 
standard typewriters for Remington Rand, bookkeeping 
machines for Underwood Elliott Fisher and postage meters for 
Ditney-Bowes. For Dictaphone he has collaborated on the 
development of new models for the past seven years, designed 
reception room interiors, created displays and display mechan- 
isms and various other promotion material. 

Mr. O'Neil contributed “It’s Unity That Makes Successful 
Products” in our October 1937 number. 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as engineers and designers 


make the most of technical progress. 































With the addition of an output cable, a new type 

pointer and restyled panel this test oscillator incorpo- 

rates many features of its predecessor. Its fundamental 

frequency range is 100 to 30,000 kc., and the dial scale 

is 614 in. diam., 50 in. length. It has a 400 cycle output 
of 8 volts for audio circuit testing. 


Engineered scientifically 
for high lighting efh- 
ciency this desk lamp 
carries the basic theme 
of the parabolic reflector 
through column from 
top of column to base, 
effecting similar form in 
the base which houses 
the reactor. It uses a 
15 watt 18 in. fluores- 
cent daylight lamp. 
Styled by Designers for 
Industry 


Two complete injection units, one on each side 
of the vertical downward acting clamp press 
(all individually operated) are incorporated in 
this 18 oz. vertical type injection molding press 
Features include hydraulic control of every 
pressure action, connection between injection 
chamber, nozzle outlet and molds inlet as well 
as clamping of molds Automatic control of 
chambers proportioning plastic output and 
withdrawal of nozzles at end of each cycle. 
Feed mechanism is driven by a torque motor. 


Hydrauli 


Press Mfg. 


Weighing but 35 !b. and 
easily lifted to table or 
sink. this apartment size 
washer has a capacity 
one-third that of the 
average size machine and 
is driven through cut 
gears running in oil by a 
full-power, induction 
type motor. Offers de- 
tachable wringer and 
four blade agitator. No 
switches, levers or belts. 


Holland-Rieger 








0 ESI 





Equipped with adjust- 
able standard this tele- 
scoping pedestal type 


® floor fan also has in- 
; duction type, shaded- 


pole motor with self- 


) aligning, ball seat, 


porous bronze bear- 


| ings and squirrel cage 


rotor, dynamically bal- 
anced. The pressed 
steel frame and cap 
form a_ sturdy, light- 
weight motor en- 
closure. 


General Electric 








One piece reflector, to which is attached an 
extruded aluminum socket housing, is used for 
this floodlight. Assembly is mounted on a cast 
aluminum bracket, allowing horizontal adjust- 
ment through 360 deg. and vertical adjustment 
through 133 deg. Fixture is 8 in. diam. and 
employs a 100 watt lamp. Available in either 
plain or spread beam light distribution and with 
plain or colored lens. 


Westinghouse Elec. & Mfg. 
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Finding wide application on production turning such as 

gear blanks, cylinder liners, pistons, etc., etc., this hydraulic 

automatic lathe for between centers and chucking work is 

driven by a 15 hp. motor and includes independent hy- 

draulic feed of front carriage as well as rear slide. The main 

clutch and an automatic spindle brake are controlled 
through hydraulic media. 


Farns rth Telev. & Radio 


7 

ti 

\ 

This television studio-control console provides control of 
four separate camera channels, each through push-buttons 
and with remote control of the black and video levels, 
camera electrical and optical focuses. Signal lights indicate 
the conditioning of each camera channel. Amplitude of 

synchronizing signal is also push-button controlled. 
; 
§ 
i 
; 
' 
; 
j 
3 
; Resembling a camera in 
j appearance and construc- 
tion this radio receiver is 
" encased in a sturdy case of 





molded plastic, furnished 
with carrying handle or 
shoulder strap. Every- 
thing is built-in — bat- 
teries, aerial, speaker. Also 
has headphone plug-in 
connection. Uses new 
miniature tubes in a super- 
heterodyne circuit. Auto- 
matic volume control. 





Sonora Radio & Telez 
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Westinghouse Elec. & Mfg 


Meeting the demand for a range fully skirted to the floor 
this model has three five-speed units, an economy cooker 
and a balanced heat oven with single dial control. Switch 
knobs are mounted on the back splasher. All porcelain 
finish with black hardware and switch knobs. Appearance 





Available in plain, uni- 
versal or vertical styles 
this dial type milling 
machine includes such 
innovations as—new hy- 
draulic device with spindle 
drive starting lever, power 
speed and feed changes at 
front and rear working 
positions, automatic lubri- 
cation, power rapid tra- 
verse in six directions and 
motor cut-out switch. 
Extensive use of plastics 
for speed and feed dials 
and power control levers. 


Cincinnati 
Milling Machine 


designed by Harold Van Doren. 


Called a““hydrospeed” 
welder, for assembling 
switch boxes, this 
machine consists es- 
sentially of a series of 
hydraulic guns proper- 
ly mounted on the 
machine and actuated 
by a motor driven 
hydraulic pumpingand 
distributing valve 
mechanism. The guns 
are arranged to oper- 
ate in sequence and 
the speed of operation 
and controls of time 
current for each weld 
are readily adjustable. 


Taylor-Winfield 






















CINCINNATI : 
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Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. Principal among the features of this fountain feed electric 
soldering iron is the push button quantity control which 
as delivers but one drop of solder at a time, enabling the 
Ree as operator to have one free hand. Fountain-head spill-proof 


cup holds 48 drops of solder. Rubberized form-fit handle 
and solder applicator are other improvements. 


Hydraulic pressure coal mining is something quite ne 
Essential equipment consists of expansible tubes 


WwW. 
1 to 
hreal he coal 
reak the coal 


used 
shown on top of machine), a motor-driven 
pump, with control valves, gages, tanks and other acces- 
sories all mounted on a mobile, low-clearance unit. The 
pump forces oil from the storage tank through a hose into )zalid 
>xpansible tubes placed in a drilled hole, breaking down the 
iota a of cl ace ae Saeed a , For reproducing letters, drawings, charts, etc., up to 12x18 

- ’ in., this portable printer operates from any electrical out- 
let. Light source consists of six specially designed lamps. 
Exposure is regulated automatically and usually takes two 
or four minutes. Print is developed dry by placing it in a 


developing chamber located behind reflector 


offers 
operated light so 
The central elemen 
l energy for 
standard fluorescent fix F , : 
ture while the two small : . Thorough flushing of the crankcase, transmission and 
Hier aide are ae differential of automobiles is the function of this machine. 
and not wire Equipped with 1000/1300 watt heating unit the circulated 
| Theicentral Vj EMERGENCY LICHTING BRIT = is automatically kept at 220 deg. F. by a thermostat. 
bulls-eve is self-glowing pl apparent bese fe A gear-type oil pump is driven by a vertically mounted 
by painted medi: eee . motor arranged for reversing operation. Photo courtesy 
i of General Electric Co. 


nes on el 


he inactive status o 

batteries until needed 
for use. Turning the 
central handle or de 
livering a sharp blow to 
the case of the smaller 
units releases the actu 


ating battery liquid. 


High-precision, split-second timing HEKLONIG 
through a synchronous motor oper t TRUE 
ated device. Features include a direct 

reading counter. Time intervals up 

to 2 hours, 46 min. can be read 

directly to 1/10 of a second. Counter 

can be re-set to zero from any readin 


Precision Scientific 
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IMPLEST of shop methods is dipping of parts in a 

small varnish tank (A). Large armatures (B) may 

be handled by rotating while immersed in a relatively 
shallow varnish tank. 


To Get Best Results 
With Insulating Varnishes 


There is here, as in many other specifications 
and techniques allied with product compon- 
ents, a vast diference between ‘satisfactory’ 
and ‘‘best’ results. A quick guide to air- 
drying and baking varnishes, to thinners and 
to ovens and impregnating processes as well 
as to related lacquers, enamels and compounds 
and their methods of application. All 
essentials in the successful insulation of coils 
for transformers, motors, etc. 


ARNISHES are useful for two distinct and 
different purposes which should never be con- 
fused. Finishing varnish imparts a pleasing 
and protective coating to objects of wood and metal. 
Insulating varnish, in electrical work, protects the 
coils of magnets, motor stators, fields and armatures 
and insulates the windings of transformers. Consider- 
ation will be given here solely to the latter. 
Insulating varnish is a combination of natural gums, 
resins, asphalts or synthetic gums with a solvent and 
a drying oil. The gums or resins are chosen to provide 
certain properties, principal of which is electrcial in- 
sulation or dielectric strength. Varnishes may also 
provide protection against any adverse conditions under 
which the windings to which they have been applied 
may be subjected, such as excess moisture, high tem- 
peratures or the presence of acids or alkalies. In addi- 
tion to these protective properties insulating varnish 
must have a bonding effect by which the fibers of the 
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fabric insulation on the wires will be bonded or stuck 
together so as to prevent raveling and through which 
contactor groups will be so held that they will main- 
tain their relative positions when the coils of arma- 
tures or other revolving elements are in operation. 

Driers are of the nature of oils, various ingredients 
being chosen to produce the desired characteristics of 
the insulation such as hardness, flexibility and resis- 
tance to different outside conditions. The most com- 
monly used driers are linseed, chinawood or tung oils 
while in some of the varnishes cashew nut shell oil 
is used. 

Solvents have as their function the dissolving of 
the resins or gums to render them sufficiently liquid 
for application to the coils or windings. Most gen- 
erally used solvents are naphtha, benzine, denatured 
alcohol and acetone. For some commercial brands, 
special solvents are supplied the exact composition of 
which is seldom disclosed by the manufacturer. 

Not only should particular attention be given to the 
selection of the varnish best suited to the job in hand 
but also to the method by which it is applied and 
treated. No single varnish will meet the requirements 
of all jobs. A good grade shop and repair work but 
to difficulties the conditions under which the apparatus 
will operate must be taken into full consideration. When 
any adverse conditions are to be encountered, a varnish 
to meet these particular conditions should be specified. 


Insulating varnishes are manufactured in two prin- 
cipal types known as air drying and baking and each 
is supplied in black or clear color. Here, again, selec- 
tion of types and colors will depend upon ultimate use. 
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TIME OF 


TYPE COMPOSED OF. THINNER | BAKING OR 
DRYING 
Black Black Gums Naphtha +40 bcs 
Baking Vegetable Oils | Benzine | 10-12 hrs 
Coil Varnish yee: Ne ™ 
Black Black Gum Naphthe Zant 
Baking ; 10 hr: 
aide Linseed Oil Benzine 
Varnish 
Black Synthetic Resins 
Quick Baking | TungandLinseed — 3-6 hr 
Varnish Oils Denzine 
Black Air Dry- | Asphaltums bhi dee 
ing Varnish Drying Oils Benzine aia 
Resinoids 
Li 
Clear Baking Alcohol or Special 19-94 hrs. 
Varnish A 
\cetone 
“Clear — 
Automotive — Resins Benzine 5-8 hrs 
Baking Varnish ee 
Clear len eel 
Air Drying viata aaa Alcohol 1/,-3 hrs. 
Spirit Varnish —_ 
ked Air Dry- | Lacs ~nha| 10) minc 
ing Enamel Alcohol Alcohol ce San 
Fire Resisting Lacs and Non- 
Air Drying inflammable Solv- | Special 1-2 hrs 
Lacquer ents 
Vacuum Bituminous Special 
Impregnating Solids 
Compound — Blender 
Stator Bituminous icccteas 15 hrs 


Compound lastics 


The thinners indicated as © 


hould be used in preference to any of the common thinners 


VARNISHES AND COMPOUNDS VARY IN ESSENTIAL CHARACTERISTICS 


BAKING 


TEMPER- PELTED RESISTANT TO USED FOR 
ATURE 
940° F Brushing Oil, Water, 
116°C. | Dipping | Acid, Alkali All Types of Coils 
Coils and Apparatus 
991° F. Brushing Oil, Water, a 
105° C. | Dipping Acid, Alkali esa in Gas-fired 
940° F Brushing Water, Acid, Motor Windings, 
116° C Dipping Alkali Stator Windings 
Brushing All Types of Coils, 
Spraying Water, Acid Repair Work 
950° F Brushing ie. Pe rig Armatures, Coils, High- 
eae Dipping en speed Apparatus, Auto- 
121° C. Vac. Imp. Solvents, Water, motive Windings 
Gasoline 
cee : oe a Acid, Automotive Windings 
Brushing F i 
inal Coating of Field 
Dipping Oil and Armature Coils 
Spraying 
. Water, Acid, Commutator Ends, String 
Brushing Oil Bands 
Power and Lighting Cir- 
Brushing Fire, Water cuits 
Switchboard Wiring 
Pouring Vacuum V | f 
350° F lepres- Oj} acuum Impregnation o 
177° C. | nating Coils and Transformers 
240° F a Water, Oil Fxposed Ends of Stator 
116° C Troweling Abrasion Coils 


special’ are prepared by the manufacturers for the particular varnish for which they are intended and 





IR DRYING varnish, 


not require baking but dries by exposure to the 


as the name implies, 


s 


air. The use of this type of varnish is not as general 
as that of baking varnish but, if properly selected and 
applied, it may be used in many cases where the use 
of baking varnish is impractical. Its use is, of course, 
a necessity when baking facilities are not available or 
for application to windings or parts which are larger 


> 

than can be accommodated by any available oven. 
The most common use of air drying varnishes is for 
emergency repair work and as a final coating over non- 


1: 


oil-proof baking varnishes to provide protection against 
il While extremely high 


Ol OT SOME types of corrosives. 
standards of air drying varnishes are obtainable it 1s 


doubtful if they will ever prove thoroughly satisfactory 


substitutes for baking varnishes since they lack the 
high heat resistance and interior drying properties of 
the latter. 

Air drying varnishes may be applied by brushing, 
dipping or spraying and, depending upon their 
position, will dry in in f 


hours. 


com- 
the open air in from one to six 
Certain air drying varnishes, known as spirit 
varnishes, which are composed of varnish gums 1n com- 
bination with natural or synthetic oils in a solvent of 
alcohol, methylated spirit, or acetone, will dry in one- 
quarter to one-half an hour and are therefore useful 
in cases of emergency where replacement of repaired 
parts with the least possible delay to service is essen- 
tial. Due to the rapid evaporation of the drying oils 
and solvents, there is a tendency for spirit varnish, and 


to a lesser extent of other air drying varnishes, to seal 
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over the surface and to prevent interior hardening 


where any amount of 


involved. 


appreciable penetration is 

While air drying varnishes do not always possess the 
oil-proofness of baking varnishes they may be obtained 
in varieties which have water-proof characteristics. 
Spirit varnishes not only are oil-proof but provide a 
high glossy finish which is easily kept clean. For this 
reason they are often used as an after-coating on coils 
that have been impregnated with baking varnish. 


In addition to the impregnation of the coils them 


BAKING ovens may be of the direct or indirect type. 
A—In the former the source of heat (here elec- 
tricity) is built in the walls or base of the oven. B 
Indirect forms are heated by circulating air warmed by 
outside sources (here electrically, too). 
























selves, air drying varnish is also employed for coating 
papers used in bonding between the layers of the wind- 
ings of solenoids, armatures and radio coils. 


BAKE FOR BEST RESULTS 


\KING varnishes are most frequently used for such 





per cent when wet. This dielectric strength must be 

; a Sale 
considered in relation to the actual voltage which it will 
encounter in service although a varnish having low 
dielectric strength but applied in a thicker coating, or 
in two or more coatings, may be built up to a total 
dielectric strength greater than a thin coating having 


] 
1 
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an inherently greater strength per mil. Of course, the 


; ; - ; igher the voltage emploved the higher st be the 
purposes as the insulation of stator coils, armature higher the voltage employed = eo a - 
total dielectric strength to insure freedom from break- 


and rotor coils, magnet coils, and for most repair work 
on windings of any kind. Like air drying varnishes 
these are made in both black and clear forms. 

The black color is imparted to the varnish by the 
use of resins, asphalts, pitches or other black gums 
and by the use of dark driers. The clear varnish is 
composed of clear gums and oils of a light color. The 
term clear is usually understood to mean a clear amber 
color. .\s a matter of fact, the clear varnishes are not 
all of the amber color possessed by some grades but 
may be of a brownish hue while even the light colored 
varmishes will darken to a greater or lesser degree by 
increased or long continued baking. 

Jaking varnishes are used where insulation is para- 
mount to appearance as the baking is the only means 


qe 


of obtaining the high dielectric strength of insulation 
and hardness of film demanded by severe operating 
conditions. The baking varnishes dry with greater elas- 
ticity and hardness than the air drying varmishes, are, 
as a class, more resistant to moisture, heat and acid 
fumes, and maintain their flexibility for longer periods. 

Baking varnishes are supplied in a wide variety of 
types all of which possess certain desirable qualities of 
general insulation and produce a tough film, while each 
variety, due to the selection of its ingredients, also has 
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down of the insulation. While dielectric strength is of 
importance that of any good varnish is usually sufficient 
for the customary voltages up to 660 volts, and for 
high-voltage insulation conditions it is advisable to con 
sult with the varnish maker on the basis of the actual 
voltage conditions under which the varnish will be 
used. Failure of insulation is more often due to de- 
terioration of the varnish from outside adverse causes 
and these conditions should be fully taken into con- 
sideration in making the selection when impregnated 
windings are likely to be subjected to excessive mois- 
ture, oil, alkalies, acid, and corrosive vapors. 

The protection offered by various varnishes is indi- 
cated in an accompanying table which, at best, can be 
only typical since the variety is so great. It will, how- 
ever, serve as a guide to the selection of a varnish for 
any specific job and the information here given should 
be supplemented by exact data applying to any particu- 
lar grade which seems to offer the desirable qualities. 
Such data will be readily supplied by the manufacturer 
who will also advise as to the best method of application 
and treatment. 

Thinning. Upon delivery from the manufacturer 
most types of varnish are supplied at a consistency 
somewhat higher than that demanded for application 


ng specific properties rendering it especially suitable for om 
ol tities oe os : although some types may have a specific gravity suit- 
is some particular type of work. Thus, one grade may ; ' aa . San 
? . . Se able for brush application but will require thinning 
be water-repellent and resistant to acids and alkalies ; nhs ; ; ; 
he but not especially oil-proof, which is of course a requi- ~ dipping and further reduction ee it ms 
ara ae cea he customary for the manufacturer to state in connection 
ed site of a varnish to be used on transformer coils which : He ; gr 
me 3 ' sss with each grade the specific gravity at which it is 
cS are to be immersed in oil. Another may possess marked og I tl aes RE Ms ge ; 
; . a ois sami ‘ Ss ped ¢< P aC * OTavit' “ ; 
a oil-prooiness but may not have the flexibility that is a ninebees wren nar SS which it should be 
T [eas la ad erm 1 tides ee Te ea thinned for application. Since all varnishes are sub- 
his equired to withstand the tension imparted by centri es aed a ee 
' oc er - ject to evaporation of the volatile ingredients it is the 
ils fugal force of high-speed rotors and armatures.* : eae : : = is 
adobe. ait tc. dined etiae et eos responsibility of the user to frequently test his varnish 
ielectric strength is a determining factor in the Dee eT de 
; ee a As i and to maintain the proper specific gravity. 
m selection of any insulating varnish. These values range ee ae : let a oe 
from 100 to as high as 2300 volts per mil thickne The specific gravity of any varnish is determined by 
as Vil AS . ( l Ul x SS ° ; : 
wilunin hie: altbinaials-taaaea Cie Deumaiiiadh dee ieee a the use of a hydrometer which may be calibrated to 
I I ALUIIOUS I < oS a> i aS « . . a . aS 
read direct in specific gravity or in the Baume scale. 
pe * See, “What Impregnating Material?”, ELecrricAL MANt In giving the data relating to their varnishes some of 
fos. FACTURING, February 1937. the manufacturers give the specific gravity directly 
B while others employ the Baume scale. If it is needed 
| by to find the equivalent specific gravity from the Baume 






































figure, or vice versa, the conversion is readily accom- 
plished by the use of the following simple formulas: 


140 


Baume = : — 130 
Sp. Gr. 


140 


Sp. Gr. =—> 
_ 130 + Baume 





For dipping small pieces the standard 55 gal. varnish 
drum makes a convenient tank which has a tightly 
fitting cover and may be equipped with spigot for draw- 
ing off the varnish for replacement or for filtering. 
When not in use the tank should be kept covered to 
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prevent evaporation and the specific gravity frequently 
checked so that the proper value may be maintained. 
Occasionally, depending on the nature of the work 
being done, the varnish should be entirely drawn off 
and filtered through a cheese cloth strainer so that all 
foreign matter is removed. For larger work the dip- 
ping tank may be round or rectangular and equipped 
with a pump so that the varnish can be easily trans- 
ferred from the tank to the storage container when not 
in use. With such an arrangement the storage tank 
should be provided with a strainer, through which the 
varnish is pumped, so that thorough cleaning will be 
effected whenever the varnish is transferred. 

Application. Varnish may be applied to the work 
by spraying, brushing, dipping, or by vacuum impreg- 
nation.* Of the first three methods, that of dipping is 
unquestionably the best while the latter is a modification 
of the dipping process in which the impregnation is per- 
formed under vacuum or of vacuum supplemented by 
pressure. 

There are many cases in which dipping is impossible, 
ro into 


as in the field or when a piece is too large to g 
any dipping tank available, and under such circum- 
stances a reasonably good job can be done by smooth 
and careful brushing or by spraying. With either 
method, however, as good penetration of the varnish 
into the windings cannot be expected as with dipping. 

3efore coils are dipped they should be preheated for 
a sufficient time to completely drive out all moisture 
that may have been absorbed by the fabric of the wire 
insulation. The time of preheating will depend upon 
the size of the pieces and may vary from one hour for 
small windings up to 24 hr. for the coils of large trans- 
formers or armatures. This preheating should be ac- 
complished at an average temperature of 240 deg. F. 
(116 deg. C.) and the dipping should follow immedi- 
ately. Any air remaining in the coils at this tempera- 
ture will be considerably expanded so that when it 
cools on immersion in the varnish its contraction will 
draw additional varnish into the windings. 

The preheated coils are then immersed in a tank of 
varnish of sufficient depth to completely cover them and 
should be allowed to remain until all of the air is ex- 
pelled and replaced with varnish, as will be indicated by 
a cessation of the bubbles that rise to the surface. A 
portable agitator placed in the tank will produce a slight 
pressure on one end of the winding and this, aided by 
the slight vacuum formed at the opposite end, will as- 
sist in expelling the air and forcing the varnish into 
all interstices of the windings. The coils should be so 
placed that this pressure will cause the varnish to strike 
against the open end of the coil rather than against 
the sides. When the coils have been thoroughly im- 
pregnated in this manner they are removed and drained, 
either directly over the tank or over a drip board which 
will return to the drippings to the tank and prevent 
loss of varnish. 

Vacuum impregnation is the process of applying the 
insulating material to the coils by vacuum treatment 
which insures a deeper penetration of the varnish than 
can be secured by plain dipping. The coils are pre- 
heated, either in an oven or in the vacuum tank itself 


* See, Vacuum Impregnation for Better Repairs,” ELecTRICAL 
MANUFACTURING, August 1937. 
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until thoroughly dried out after which the tank is 
closed and evacuated to about 29 in. of mercury for a 
period, depending on the depth of the winding, from 
one-half to two and one-half hours. Varnish is then 
admitted to the tank and allowed to flow over the wind- 
ings to a depth of 6 to 8 in. Since all air has been 
exhausted from the interstices of the windings the 
varnish rapidly flows in and completely fills up all 
spaces. At the completion of the impregnation, the 
coils are removed and drained and are then ready for 
baking. 

A modification of the vacuum impregnation process, 
above described, is that known as the vacuum-pressure 
treatment. The coils having been impregnated by 
vacuum are then, while still in the tank, subjected to 
an air pressure of 80 to 100 Ib. per sq. in. for an addi- 
tional 2 to 6 hr. to insure further thoroughness of 
penetration. With this process in place of varnish an 
impregnating compound is used which is some form 
of melted solid of a bituminous nature, but which con- 
tains no inflammable ingredients. If such were present 
their mixture with the air would form an explosive 
vapor which would be liable to result in an explosion. 
For this reason the use of ordinary varnishes is not 
advisable for the vacuum-pressure treatment as above 
described. Since the compound is of a solid nature at 
normal temperature, the insulation hardens when cooled 
and baking is not needed. 

The vacuum-pressure process may also be applied to 
varnish insulation by the use of an inert gas in lieu of 
air pressure. The most commonly employed gas is 
carbon dioxide which is obtained in tanks at high pres- 
sure and reduced to application pressure by a reducing 
valve. This eliminates the need of a pressure pump. 

In place of using insert gas for varnish application 
under pressure some impregnating systems depend 
upon a varnish pump which fills the tank under pres- 
sure and thus accomplishes the same purpose as does 
the introduction of gas pressure above the varnish. 

Baking. In the use of baking varnish, proper 
dipping of the parts to which the varnish is applied is 
an absolute essential. Even the best of varnish and 
the most careful dipping will not produce results which 
will be acceptable and permanent if the baking is not 
properly performed. Good baking involves both good 
apparatus and technique. While discussions and papers 
on this subject may supply useful suggestions the best 
results can be obtained only when the varnish is used 
with thought and study. In addition to the experience 
of others, the highest recommendations of the varnish 
makers, and the use of the best materials, the further 
requisite for success is intelligence based on experience. 

A few general suggestions may be of help in avoid- 
ing some of the pitfalls and in outlining general prac- 
tice but no specific rules can be given that will apply 
equally well to the treatment of all coils for all pur- 
poses with all kinds of varnish. 

Baking is in itself a simple process—just put the 
windings in an oven and bake them. This sounds 
simple but there are details applying to each type of 
work and to each grade of varnish which must be un- 
derstood and observed for each individual case. 

sefore placing windings in the oven they should be 
drained, as mentioned previously, then, when they are 
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ACUUM impregnating of 
large armatures and coils 
calls for fairly expensive and 
elaborate facilities. 


put into the oven they 
should be hung in the op- 
posite direction from that 
in which they were drained. 
This allows the still soft 
varnish to smooth out and 
avoids lumps and ridges at 
the points from which the 
free varnish was drained. 

in the oven, the pieces 
should be located at a point 
that is roughly midway be- 
tween the floor and the ceil- 
ing since all ovens are [ike- 
ly to be hotter at the top 
than at the floor line and 
the mid-section is that of 
most equable temperature. 
For a period of about two 
hours the coils should be preheated at a temperature 
of approximately 180 deg. F. (82 deg. C.) which 
allows complete evaporation of the solvents before the 
surface varnish hardens over and traps them within the 
windings. For large pieces this time should be some- 
what extended. After preheating the temperature 
should be gradually raised until the advisable baking 
temperature is attained and this should be continued 
for a number of hours. The recommended temperature 
and length of baking time will vary with the particular 
grade of varnish although the average temperature is in 
the nature of 240 deg. F. (116 deg. C.) and the average 
time is from 8 to 12 hr. Some grades bake in a much 
shorter time while others may require more. 

The manufacturer of any grade of varnish will pro- 
vide recommendations as to the time and temperature 
for each particular grade and these should be as closely 
adhered to as possible as they are based on wide exper- 
lence with each particular grade. 

Too short a time of baking or the use of too low a 
temperature fails to give the varnish the qualities de- 
sired, while overbaking, either in time or temperature, 
is likely to decrease the life of the varnish by rendering 
it over-brittle. 

Baking produces a chemical change in the varnish 
by oxidation or by polymerization which is very differ- 
ent in effect from that which results from overdoing 
the baking to the point of causing the varnish to sur- 
face-harden and deteriorate. Such mistreatment is 
commonly known as “cooking” as it literally cooks the 
life out of the varnish and makes it practically useless. 

Baking Ovens. As so many factors are involved 
in varnish baking to the end that the insulation shall 
be satisfactory, the importance of a proper baking oven 
cannot be too strongly stressed. It is an axiom that 
good baking cannot be done in a poor oven and many 
of the failures credited to varnish faults are actually 
traceable to the use of inadequate ovens for the baking 
process. Baking facilities require detailed attention. 
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A prime essential of any baking oven is that it shall 
be of proper heat-insulating construction so that the 
heat of the oven may be conserved and radiation to 
outside air prevented. While baking ovens have been 
made of brick, such a construction is inefficient and 
undesirable since the brick radiates the heat and thus 
incurs loss of fuel. Practically all modern baking ovens 
are built with walls of double steel panel construction, 
the two panels of the top and sides being separated by 
a space of 2 or 3 in., which is filled with some form 
of heat-insulating material such as mineral wool. The 
panels should have the least through metal connections 
since such connections will transmit an appreciable 
amount of heat through the sides of the oven. The 
doors also should be of similar construction with pro- 
vision for tight closing and for holding them tightly 
closed throughout the baking period. With an oven so 
constructed as to permit minimum loss of temperature, 
the next important features are heating and ventilating. 

Heating may be accomplished by steam, gas or elec- 
tricity but, whatever method is employed, the system 
should be so designed as to permit accurate control by 
means of thermostats. Two methods of heat applica- 
tion are in general use, that of direct heating by the 
use of heating units installed within the oven, and 
that of indirect heating by units placed outside the 
oven from which a fan or blower forces the heated 
air into the oven. 

Direct heating is more usual in the smaller ovens 
such as are ordinarily used in small repair shops as 
it is mechanically simpler while indirect heating, which 
possesses advantages not obtainable with direct heat- 
ing, is extensively used in connection with the larger 
ovens as used in manufacturing plants. 

With direct heating, the units are in the form of 
steim pipes, gas burners or electrical heating units ar- 
ranged on the sides, and often on the bottom, of the 
ovens but for this type of heating the use of electrical 

(Continued on p. 96) 
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Progress in development of electrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 
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SMALL CAPACITOR MOTOR 


Operating at exceptionally high efficiencies for 
a motor with relatively small hp., this capacitor 
start and run design has no starting switch and is 
built for lange mounting, horizontal or vertical, 
down. When 
wound for 1/60 hp. at 1650 rpm., 110 volt, 
60 cycle, single phase, full load current is 0.56 
amp., equal to 35 watts input, an efficiency of 
49.5 percent. Maximum running torque here is 
equal to about 1/20 hp. Available to run at 
1100, 1650 or 3300 rpm. on single phase cur- 
rents of 95, 50 or 60 cycles. Case is of polished 
aluminum and may be ventilated or partially or 
totally enclosed. Motor shaft carries a cooling 


with shaft extension up or 


fan. Ohio Electric Mfg. Co. 


Ave., Cleveland, Ohio. 





REPEATING CYCLE TIMER 


Utilizes reversing action without 
reversal of motor to provide a 
wide range of contact in a con- 
tinuously repeating series of oper- 
ations. Cycle and percentage of 
contact closure time may be ad- 
justed without changing gears or 
setting cams. Controls motors, 
valves, electric furnaces, tempera- 
ture controls, buzzers and other 
devices. Available in three 
models with 534 in. diam. clock- 
face dials and time adjustment arms 
for cycle regulation. Eagle Signal 
Corp., Moline, Ill. 
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ROTARY CONVERTERS 


Uninterrupted, trouble-free service can be ob- 
tained from this new line of converters wherever 
it is required to convert dc. to ac. for the oper- 
ation of ac. electrical devices and equipment. 
Available in a wide range of sizes, types and 
capacities, with or without filter, for operating 
radio receivers and transmitters, power ampli- 
fiers, public address systems, x-ray machines, 


electrical music equipment _ etc. Pioneer 
Gen-E-Motor Corp., 466 W. Superior St., 
Chicago, III. 


MOTOR STARTER 


Sturdily built to provide 
trouble-proof, across-the-line 
starting and overload protec- 
tion for squirrel cage motors, 
Or as a primary switch for 
wound rotor induction motors. 
Consists of a multi-pole ac. 
contactor and a two-element 
thermal overload relay of the 
solder pot type. Also incor- 
porated in the design are easily 
accessible terminals, metal plate 
mounting for quick removal 
when wiring, large electrical 
and mechanical clearances, 
double-break, silver-to-silver 
contacts. Clark Controller Co., 
1146 E. 152 St., Cleveland, 
Ohio. 





BRAIDED PACKING 
With braiding strands 


strongly lattice-linked 
together, the complete- 
ly unified structure of 
this packing gives great- 
er strength, longer wear 
and unusual flexibility 
Controlled porosity of 
construction imparts to 


ma the material a semi-auto- 


matic action brought 
about by a combination 
of the mechanical press- 


Mm ure which the gland 
g brings to bear upon the 


packing, and the fluid 
pressure which is being 
confined by the packing. 
Garlock Packing Co., 
Palmyra, N. Y. 
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BUSHABLE SHEAVE 


Key is cast and machined 
integrally with the bushing 
to give greater strength to 
the complete hub assembly. 
Bushing is accurately ma- 
chined and requires only 
two set screws for installa- 
tion. Easily interchange- 
able, it cannot distort, burr 
or wear out.  Bushable 
sheaves are made in a range 
of diameters from 3 to 18 
in., widths from 1 to 6 
grooves, for 14 and 21/32 
in. cross-section V-belts. 
Pyott Foundry and Machine 
Co., 328 N. Sangamon St., 
Chicago, Ill. 





SENSITIVE RELAY 


High quality, rugged, medium duty relay 
with a lower power consumption of 1.5 
watts dc. or ac. has an output of 2000 
watts. Offers ceramic, non-hygroscopic, 
high insulation; 14 in. diam. silver con- 
tacts; beryllium copper contact poles; 


ceramic yoke, self-cleaning wipe, con- 
stant pressure spring action; large ter- 
minals. Kurman Electric Co., Inc., 
941 Lafayette St., New York, N. Y 














































| INSTRUMENT SWITCHES 


Flexible in design, thus afford- 
ing numerous combinations, 
these small, compact rotating 
switches for control arrange- 
ments in sound equipment, in- 
dustrial apparatus employing 
speed changers, tapping trans- 
formers, etc., are built for long 
service and hard wear. Heavy 
brass or silver contacts. Single 
or cornerhole mounting. J-B-L 
Instrument Co., P. O. Box 135, 






ie Darby, Pa. 

e 

S, 

or 

: LEVER WIRE STRIPPER 

nt is Side lever wire stripper operates 
2 quickly and smoothly with a direct 
r pull action, leaving the wire abso- 
ly lutely straight. Sturdy and efficient 
te for rapid production, the machine 
al automatically grips, strips and releases 
al all types of insulated wire from 1% in. 
S, outside diam. down to the finest wire. 
er Pyramid Products Co., 9994 S. State 
)., | St., Chicago, lll. 

4, | 


MIDGET RELAY 


Rated to handle approxi- . nie 
mately 1 hp. this new relay : 






is furnished with coils for 

operation on standard volt- — 

ages, ac. or dc., up to a 

oe 115 volts 7 AC ELECTROLYTIC ii 

requencies. vailable 

with contacts arranged for CAPACITOR —_ 

single pole, normally open, Especially designed For mug 

normally closed or double starting service with low 

dors. Ward Leonerd voltage, lea power motos *“=——— 

Electric Co., 34 South St., used in the auxiliary COn- Si. 
Mt. Vernon, N. Y. trol equipment of oil burn- 


ers, air conditioning equip- 
ment, etc. Of the etched 
foil, dry electrolytic tyre, 
these units are unusually 
compact, rated at 25 velts, 





up to 50 fd. Cornell~ gui 
Dubilier Electric Corp., 
South Plainfield, N. J. 9 
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ELECTRICAL & MECHANICAL PARTS 


Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
new that electrically-energized products may 
be made better. Based, of course, upon 
those component parts that may be designed 
| into the complete product assembly. 

| . 

VITREOUS ENAMELED 
RHEOSTAT 


Added to the wide range 
of rheostats now available 
through this manufacturer, a 
new 750 watt unit pro- 
vides the same permanently 
smooth, close control char- 
acteristic of this line. Re- 


sistance wire is accurately BALL BEARING, EXPLOSION-PROOF MOTOR 


wound on a solid porcelain Oil-lubricated ball bearings, which run cooler and 
core and insulated by vitre- reduce maintenance costs, and constant level oilers 
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ous enamel. Regularly which also add to longer bearing life are now ; 

supplied to mount on panels furnished as standard equipment on all 3600 rpm. 

up to 1 M4 in. thick, It has ratings and on 1800 rpm. ratings larger than 25 hp. 

a 10 in. diam. with a % in. U. S. Electrical Motors, Inc., 200 E. Slauson St., 

shaft. Obhmite Mfg. Co., Los Angeles, Cal. 

das fleuievs.,Chieean, ui 
HI. 


RE-SETTABLE 
THERMAL SWITCH 
Convenient, front-oper- 


\ a | ated, manually controlled 


V—_—_—_—_—. 
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MAGNETIC RELAY 


Summer-winter control 
of heating boilers sup- 
plying domestic hot 
water, operation of two 
oil burners from a single 
instrument, control of 
water circulator or 
blower on heating sys- 8 
tem in response to room > 
thermostat are some of 
the uses to which this 
new magnetic relay with 
low voltage control 
transformer can be put. 
Features include U- 
shaped cover construc- 
tion for free access to 


bal alll eal switch with push-buttons 
and thermal overload pro- 
tection for motors up to 7% 
hp.,440-550volts. Straight- 
line linkage mechanism elim. 
inates wipe on contacts, re- 
ducing mechanical wear. 
Contacts are silver-to-silver 
butt type, mechanism is trip- 
free from thermal relay. f 


Genta Qeecnic | 


Arrow-Hart & Hegeman 
Electric Co., 103 Haw- 
thorne St., Hartford, Conn. 





MILLIBREAK SWITCH 





terminals; conv i 
located condo tala Handles a dc. load of 17 amp. at 125 volts, : 
silver-to-silver tips; etc. or 8.5 amp. at 250 volts, thus providing an 
General Electric Co., efficient, economical means of directly con- 
Schenectady, N. Y. trolling relatively heavy, non-inductive loads : 
on dc. with an actuating movement of only i 
0.0015 in. With its contacts made of a 

| special, non-sticking alloy, and having a 
powerful, magnetic blow-out device for arc . 
suppression, capacitors and resistors are not i 
needed. Mu-Switch Corp., Canton, Mass. F 


AC. VOLTMETER 


Precision, triple range, 
portable instrument in a 
polished black walnut 
case. Designed for ac. 
circuits, it may be used 
on dc. with only a slight 
sacrifice in accuracy. 
Offers an accuracy of % 
of 1 per cent in con- 
junction with a scale 
length of 5% in. Fer- 
ranti_ Electric, _Inc., 
30 Rockefeller Plaza, 
New York, N. Y. 
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GEARED LIMIT SWITCH 


Consisting essentially of an oper- 
ating shaft driving two sets of 
gears, this limit switch is utilized 
in control circuits of ac. or dc. 
magnetic starters for controlling 
motors on machine tools, etc. 
Tripping points are adjustable 
between % and 100 turns of 
operating shaft in increments of 
1/20 of a turn; overtravel will not 
damage the unit; quick re-setting 
mechanism; single pole, double- 
break, silver-to- silver contacts. 
Cutler-Hammer, Inc., 315 N. 12 
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| ONE-PIECE FASTENER 


lock washer an 

integral part of the screw head, 
\ this novel device for metal-to- 
\ metal fastening automatically 
eliminates lock washer assem- 
bling difficulties, lost time and 
waste. It drives like an ordinary 
screw and is made to meet the 


St., Milwaukee, Wis. 





specific needs of users. Con- 
F) tinental Screw Co., New Bed- 
\ ford, Mass. 


nuts made of cold 

rolled strip steel or 

sheet brass are free 

from burrs or sharp 
edges. Holes are 
properly threaded to 
spin on with ease 
while adequate 
bearing surface in- 
sures strong gripping 
power. All types 
are availableinplain, 
bright finish or plated 
to meet specific 
needs. Central 
Screw Co., 3519 
Shields Ave., Chi- 


cago, Ill. 


i WING Nuts 
New line of wina 


ets 








HIGH VOLTAGE CONDENSER 


Three new types of wet electrolytic con- 
densers capable of withstanding higher 
surge voltages, and reforming if momen- 
tarily broken down by excessive voltages, 
are available in 4, 8 and 16 mfd. capaci- 
ties with a 600 volt de. rating. Aerovox 
Corp., New Bedford, Mass. 
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AND THERE ARE ALSO— 


WELDING AIDS to prevent adhesion of 
weld spatter and save time in finishing oper- 
ations. In clear, red or gray varieties, coat- 
ings may be applied to steel surfaces six 
months or more prior to welding without 
loss of protective qualities. Produce no 
injurious fumes, offensive odor or smoke and 
do not form oxides to make the weld brittle, 
injure its ductility or cause porosity. May 
be brushed or sprayed. Genera! Electric 
Co., Schenectady, N. Y. 


PROCESS OF ALLOYING A DEPOSITED 
METAL (zinc, cadmium, tin, bismuth, lead or 
their alloys) to ferrous or non-ferrous metals, 
as well as to welded, soldered or brazed 
sections or joints, with a combination of 
adhesion and surface fusion action. A low 
cost, highly efficient means of protecting and 
building-up metals. Coatings may be applied 
by spray, brush or powder; low heat re- 
quired does not tend to burn, twist or anneal 
base metal. High metal-protection factor 
effects increased resistance to corrosion, 
abrasion and erosion. Colonial Alloys Co., 
E. Somerset, Trenton Ave. & Martha Sts., 
Philadelphia, Pa. 


TRANSPARENT TRACING MEDIUM. 
Blue-prints, made from drawings produced 
from ordinary hard drawing pencils on this 
new medium, have a solid background and 
sharp white lines due to the ink-like opacity 
of the pencil detail and the transparency of 
the drawing base. Greater strength and 
body, moisture-proof surface, dust-protected 
reverse side and low cost are outstanding 
features of this product which is obtainable 
in rolls or sheets, plain or printed. Frederick 
Post Co., P. O. Box 803, Chicago, Ill. 
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LOW-AMPERE MOTOR 


Low locked rotor current, high start- 
ing torque and sturdy squirrel cage 
construction make this new motor par- 
ticularly adaptable to refrigerating 
and air conditioning applications. 
Centrifugal switches, relays, brushes 
and slip rings have been eliminated. 
Also available with normal starting 
torque and in a wide range of elec- 
trical and mechanical modifications. 


Louis Allis Co., Milwaukee, Wis. 


SILVER PLATING PROCESS by the brush 
method permits spot-plating of bolted, 
screwed or friction connections, high or low 
voltage circuits, where reduced resistance 
and improved conductivity are important, or 
other limited areas. Utilizing a highly- 
concentrated, jelly-like compound, which 
will not spill or run, silver platings of 0.0002 
to 0.001 in. thickness can be quickly and 
economically applied by brush. Equipment 
is contained in a compact, portable kit, ready 
for operation. Rapid Electroplating Process, 
Inc., 1414 So. Wabash Ave., Chicago, Ill. 


SURFACE TREATMENT for such non-con- 
ducting materials as phenolic products, 
wood, etc., permits these materials to be 
eiectroplated. It consists of applying a coat- 
ing containing a hardenable organic colloid, 
a hardening agent and colloidal graphite, 
suspended in water, to the part by dipping, 
brushing or spraying. The coating then 
hardens on exposure to light and renders the 
surface conductive. It is not affected by 
copper sulphate or cyanide solutions and 
may be applied at normal or elevated tem- 


peratures. Acheson Colloids Corp, Port 
Huron, Mich. 


ARC-RESISTANT MOLDING COM- 
POUND formulated specifically to prevent 
tracking where there is combined electrical 
spark and rubbing action has high resistance 
to carbonization under an arc. While 
slightly slower to cure in the mold, its elec- 
trical properties are materially increased by 
baking after molding. Will hold its high 
dielectric strength when used at moderately 
high temperatures. Somewhat more flexible 
in its final set than standard materials, it will 
not crack under the expansion and contrac- 
tion of metal inserts around which it may be 
easily molded. Durez Plastics & Chemicals, 
Inc., 685 Walck Rd., North Tonawanda, N. Y. 
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Upon carefully inter-related elements of 
motorization and control are automatic pro- 
duction and product cycling functions 
based. Reduced to essentials the variations 
are relatively few. Here is an unusually 
direct and readily applied guide to specific 
functional set-ups to serve the engineer- 
designer of such products 


Some Basic 


BY OREN G. RUTEMILLER 


WESTINGHOUSE ELECTRIC & MFG. CO. 





Circuits For Machine Control ” 


RODUCTION machine tools are tending 


> 


more 
and more toward automatic cycling, particularly 
for use in the automotive industry. Products of 
this type depend almost entirely on electrical control for 
their operators, though in some cases this may be through 
solenoid operated valves which in turn control an hy- 
draulic system. In other instances the electric control 
covers the operation of motors and solenoids which 
provide the final mechanical movements.7+ 
While the controls for such machines are usually 
involved and appear quite complex at first glance, what 
is represented may be reduced, however, to a com- 
bination of a number of relatively simple basic circuits. 
\ few of these are herewith illustrated and described as 
to principles involved and certain elements of inter- 
relationship. The present discussion is limited to ac. 
equipment and to simple non-reversing and reversing 
motor controls. 


NON-REVERSING LINESTARTER CIRCUITS 
to is the motor circuit 
for a non-reversing line- 


starter. The device “M” 
represents a three pole line 





contactor and the device 
“OL” represents the heaters in the thermal overload 
relay. A fourth pole may be added to the contactor 
for two phase circuits or one pole may be omitted for 
single phase circuits. In some cases, three pole over- 
load relays may be required. In these cases a third 
heater is added in this motor circuit. The operating 
coil may be connected in a number of different ways, 
a few of which are shown in the following illustrations 
which cover general alternative arrangements. 


* Based upon a discussion presented by Mr. Rutemiller at 


the recent fifth annual Westinghouse Machine Tool Electrifica- 
tion Forum in East Pittsburgh. 


Simplest of usual con- 
nections for such a starter, 
the push button station here 
illustrated is of the nor- 





mally-open momentary-con- 
tact type. The motor will run in one direction only 
as long as the push button is held down and the motor 
will coast to rest when the push button is released. 
Known as the “two wire 
push button circuit,” this 
push button station is of 
the mechanically-held type, 
that is, a latching mechan- 





ism or a toggle mechanism 
holds the button in a given position after it is oper- 
ated. Since the push button remains closed after the 
“Start” button is depressed, the motor will continue 
to run until the “Stop” button is depressed. This is 
also known as the “low voltage release circuit.” In 
the event of a voltage failure, the contactor will drop 
out, but upon a resumption of power the contactor will 
be energized and the motor will start without any 
manual operation. This scheme is dangerous to use on 
machine tools and similar application because the ma- 
chine may start inadvertently after a voltage failure 
and may cause injury to the operator. It may be used 
on pumps or fans and 
blowers where an inad- 
vertent start would be 
hazardless. 

This is known as “the 
three wire push button 
circuit” or the “low volt- 
age protection circuit.” The push buttons are both 
of the momentary contact spring return type, one nor- 





+ See also “Fluid Drive Units Link Machine Motors and 
Work,” ELectricAL MANUFACTURING, June 1940. 

tSee also “Sequence Controls for Automatic Product 
Cycles,” April 1940. 
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FIGHTING 
FIRE 
WITH GAS 


“Fighting fire with water” is a traditional 
phrase but this modern fire extinguisher fights 
fire with carbon dioxide gas and does a good 
job of it, as all tests have proved. 

The carbon dioxide is highly compressed 
and held gas-tight in the pressure cylinder — 
yet instantly available through the trigger- 
controlled release valve. 

The valve mechanism, the trigger control, 
and the handle support on the extinguisher are, 
on most models, a Scovill-made brass forging. 
On models for use aboard aircraft where a sav- 
ing in weight is important, a Scovill aluminum 
forging is used. The forging is 5’ long, 234” 
high and about 2”’ wide. In brass it weighs 1% 
Ibs. — in aluminum 6% ounces. 

This is another of those jobs where a manu- 
facturer’s requirements for a specially-made, 
accurate metal part were exactly met by Scovill. 





Boston, Providence, New York, Philadelphia, Syracuse, 
Cincinnati, San Francisco, Los Angeles. In Canada: 334 King Street, East, Toronto, Ontario 


MANUFACTURING COMPANY 
WATERBURY, CONN. 


Pittsburgh, Detroit, Chicago, 


mally open, the other normally closed. When the 
start button is depressed the contactor coil is energized 
and the auxiliary contact “N” closes, completing a 
circuit around the “Start” button, consequently when 
this button is released the coil will remain energized. 
When the “Stop” button is depressed, the coil is de- 
energized and the opening of the auxiliary contact 
places the circuit back in the normal “Off” position. 
This circuit provides voltage failure protection since in 
the event of power failure, the dropping out of the con- 
tactor “M” will also open the auxiliary contact “N”’ 
and it will be necessary to depress the “Start” push 
button to resume operation upon the return of power. 
Since this requires a deliberate operation on the part of 
the operator there is no chance of an inadvertent start. 


In some cases it is desirable to provide a lever for 
starting the machine rather than a push button. Some 
type of master switch is then used. Shown above is 
a method of providing low voltage protection with a 
two point master switch. This master switch is ar- 
ranged so that as the operating lever is moved toward 
the “Start” position, contacts “MS1” and “MS2” close, 
completing a circuit to the starter coil. Further move- 
ment of the operating lever in this same direction opens 
contact “MS2” but the coil remains energized through 
the auxiliary contact “M.” When the operating lever 
is moved to the “Off” position, “MS1” and “MS2” are 
both opened and the coil is de-energized. In the event 
of a voltage failure when the operating lever is in the 
start position, the contactor will drop out and will not 
be energized until the master switch closes. 

Another method of pro- 
viding under voltage protec- 
tion is by the use of a low 
voltage relay. This illustra- 
tion shows the basic form. 
The next shows its use in 

a non-reversing arrangement where the “LV” relay 
is energized when the master switch is in the “Off” 


position. The “LV” contact provides a holding cir- 


cuit. Moving the master switch to the “Start” 
position energizes ‘““M” through the contact of “LY.” 
In the event of an overload or voltage failure, the 
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master switch must be moved to the “Off” position 
to pick up “LV” before the machine can be restarted. 
Thus, a deliberate starting operation is required. 
When a machine is op- 
erated at times under con- 
trol of an automatic regu- 
lator such as a float switch, 
pressure switch, thermostat, 
etc., the three position selec- 
tor switch is generally used as a pilot control device. 
When the “Hand-Off-Auto” switch is moved to the 
“Auto” position, the motor will be started and stopped 
under the control of the regulator. When in the “Hand” 
position, the motor will run as long as the switch is 
allowed to remain in this position. This scheme is used 
quite frequently in automatic cycling control to provide 
a means of stopping the cycle and operating the 
machine manually by means of inching push buttons 
for set-up purposes. 

This illustrates the typical 
three wire thermostat cir- 
cuit. It may be used for 
automatic cycling when the 
pilot device provides a make 
contact for both starting 
and stopping functions. Specific application is of a 
temperature control circuit such as might be used on 
an oil burner. 

When the thermostat calls for heat, the “Low” con- 
tacts are closed energizing the contact coil ““M.” As 
the temperature increases, the “Low” contact will open, 
however the motor will continue to run because the 
auxiliary contacts “M” provide a holding circuit. When 
the “High” contacts close the coil “M”’ is shunted caus- 
ing the contactor “M” to drop out. The resistor limits 
the current drawn when the “High” contacts close. 
The coil “M” is usually designed to operate on half 
line voltage and the resistor has an ohmic value such 
that it reduces the voltage across the coil to the proper 
voltage. The resistor must be capable of carrying the 
current that would flow with full line voltage. 

On a great many machine 

tools it is desirable to 

“Inch” or “Jog” the motor 

when making a_ set-up. 

This illustration shows the 

simplest scheme for accom- 

plishing this. Basically the 

same as the three wire push button circuit, with a make 

and break push button added. This ‘inch’ button is ar- 

ranged to open the holding circuit of the contactor “M”’ 

through its back contacts. When the “Inch” button is 

depressed a circuit is closed to the contactor coil “M” 

through its make contacts. The break contacts of the 

push button open the holding circuit. Thus the motor 

will run only as long as the button is held down and 
will stop when the button is released. 

This method has one disadvantage. If the “inch” 
button is released quickly, it is possible to establish a 
circuit through its break contacts to the holding circuit 
before the auxiliary contact “M” gets open. This will 
cause the motor to continue to run, just as if the 
“Start” button were depressed. For this reason such 
a connection is not used frequently. 

This next illustration shows an inching arrangement 
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; A—Detector Case, turned, thread- 
ed, bored, drilled, tapped and 
counter-bored. 


ce and drilled insulators. 


.C—Filter bracket, sawed, milled 
and drilled. 


RAINING, elevating and firing big guns afloat 

and ashore is a job for electricity and its in- 
separable co-worker—insulation. And in many 
types of gun control as in many electrical con- 
veniences that prepare your toast, automobiles 
that take you to work, machines that tabulate 
your business figures — you'll find dependable 
Synthane Bakelite-laminated. 

The uses for Synthane are not limited to elec- 
trical devices. Synthane has too many combined 
properties for that. It is a dense, hard, uniform, 
technical plastic, light in weight (about half the 
weight of aluminum), structurally strong, and 
resistant to solvents, gases, petroleum products, 


Bakelite — 


many acids and salts. Synthane is also easily 
machined—or we’ll machine it for you as we did 
for the three manufacturers whose products are 
shown at the left. 

With all these properties—and more—Synthane 
is worth considering wherever any other material 
is limited in its properties, harder to machine or 
giving unsatisfactory performance. We invite you 
to send for ““Technical Plastics in Industry”, a 
folder showing how and where to use Synthane, 
and to use the services of our men, material and 
machines in improving your product. 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


laminated 


TECHNICAL PLASTICS 
SHEETS - RODS - TUBES - FABRICATED PARTS + SILENT STABILIZED GEAR MATERIAL 











that eliminates the drawback 
of the scheme mentioned in 
the preceding paragraph. 
Instead of a separate inch 





push button, a two position 
selector switch is added. 
When the selector switch is in the “Run” position the 
operation is the same as the simple three wire push 
button connection referred to earlier. When the selec- 
tor switch is placed in the “Inch” position the holding 
circuit through the auxiliary contact “M” is broken 
and the motor will run only as long as the “Start” but- 
ton is held depressed. One disadvantage is that the 
“Start” button serves two functions, that is, both as a 
“Start” and “Inch” button. This is not considered 
eood practice as it may lead to incorrect operation. 

Best of the inching meth- 
ods and also the most ex- 
pensive. Here the “Start” 
button energized a_ relay 
“CR”. This relay estab- 
lishes its own holding circuit 
and also establishes a circuit 
to the contactor “M”. 
When the “Inch” button is depressed, the contactor 
“M” is energized directly through the push button, 
and since it has no holding circuit arrangement, it will 
drop out when the “Inch” button is released. 

This illustrates a non-re- 
versing cycling or indexing 
control. When the “Start” 
button 1s depressed the 
motor will start; a holding 
circuit being established as 
soon as the limit switch “FILF” closes. The motor will 
stop when the limit switch opens. Only requirement 
is that the push button must be held down until the 
mechanism has traveled far enough to close the limit 
switch in this sequential operation. 

A non-reversing cycling 
control which eliminates the 
objection to the one shown 
in the directly preceding. 
Note that this requires an 
additional limit switch and 
a control relay. Here, the 
limit switch “LS” 1s. ar- 
ranged to be closed in the stopping position of the 
cycle, and to open its contacts sometime dur 
cycle. Usually the same cam that operates © 
arranged to open “LS” during the cycle, after “FLF” 
‘s reset. When the “Start” push button is depressed 
the relay “CR” picks up and establishes a holding cir- 
cuit through limit switch “LS.” A second contact on 
“CR” energizes “M". As the cycle progresses “FLF” 
closes. or resets, and establishes its own holding cir- 

dre yp out 
leaving “MM” under the sole control of ris . When 
“FLE” open “M” drops out, stopping the motor and 
completing the cycle. 


cuit. “LS” is then opened causing “CR” to 


Still another non-reversing cycling control which 
eliminates the objections previously cited by the use 
of two control relays. When the “Start” button is 
depressed the contactor “M” is energized establishing 
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a holding circuit through the normally closed contact 
of “CR2.” When the operating cam _ resets limit 
switch “FLF”, the relay “CRI” is energized. One 
set of “CRI” contacts energizes “CR2”. The opening 
of “CR2” normally closed contacts places the contac- 
tor “M” under the sole control of limit switch oe 
When “FLE” opens it drops out all relays and the 
contactor. This is usually the most economical circuit 
to use because the relay “CR2” can be used to start a 
following sequence of operations. When used for this 
purpose it is usually best to use a mechanically-held 
relay. This eliminates any possibility of “CR2” nor- 
mally closed contacts closing before the “M” auxiliary 
contact opens at the end of the cycle. 


FOR REVERSING MOTOR SERVICE 


HERE reversing linestarters are used somewhat 

different considerations prevail. Illustrated 1s 
that motor circuit which applies to those following 
illustrations. 





Simplest and most usual form of a reversing mag- 
netic starter circuit, amounting to a combination of 
two non-reversing three-wire push button controls with 
a normally closed auxiliary contact in each contactor 





coil circuit. These auxiliary contacts are desirable but 
not necessary. They provide electrical inter-locking 
between the contactors. The limit switches may or 
may not be used. Thus some flexibility of application 
and specification is retained here, too. 

Definitely a better scheme for a reversing starter 
because it provides push button interlocking, in that if 
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Wes Carroll and Clyde 
Schlieper, young Long 
Beach, Calif., fliers, broke 
all existing endurance 
records October 27, 1939. 


Continuous flight for 726 hours is a staggering strain on 
man and machine. Yes, it took extra endurance, plenty of 
it, to stay aloft in their tiny craft, 73 hours beyond the big 
plane record. That’s the kind of stuff Dumore fractional 
horsepower electric motors are made of. Engineered to 
carry on hours and hours beyond what is considered 
normal for motors of their type, Dumores are selected for 
better electric appliances, precision business machines, and 
delicate controls on aircraft, medical devices, astronomical 
equipment and the like. No matter how demanding or 
unorthodox the power problem—Dumore engineering 
service has a reputation for finding a happy solution. Read 
how the aviation industry depends on Dumore . . . write 
for the new brochure, “Speaking of Endurance.” 


THE DUMORE COMPANY 
DEPT. 100-G1 RACINE, WISCONSIN 


SPECIFICATIONS TYPE “AAD’’ MOTOR 


Series (Universal), 0-60 cycles; H. P. range, 1/478 to 1/82; full- 
load speed range, 7.4 to 111 r. p. m.; amperes (115 v.), .39; 
Watts input, 43; duty, 30 min.; bearings, self aligning composi- 


tion bronze; finish, black crinkle enamel; weight, 3 Ibs. 7 oz. FOR Daf) POWE 12 HOURS 








both buttons are depressed at the same time, no circuit 
is established. With this circuit it is also possible to 
reverse the motor without first operating the “Stop” 
button. Sometimes a desired feature. 


al INCH 
FWD at a 





This is a reversing starter that will provide recipro- 
cation from limit switches, and this is the basic direc- 
tional scheme used on reversing planer drives. When 
the ‘Auto Forward” push button is depressed a circuit 
is established through the closed contacts of the “Auto 
Reverse” button to the control relay “CR”. “CR” 
establishes its own holding circuit. The closing of 
“CR” also established a circuit through the closed con- 
tacts of the “Auto Reverse” button and the limit 
switch “FLF” to the “F” contactor coil. Since the 
normally closed contacts of the “Auto Forward” button 
are open there is no tendency for the contactor coil “R” 
to be energized and the normally closed auxiliary con- 
tact on contactor “F” prevent “R’’ from being ener- 
gized when the “Auto Forward” button is released. 
The motor may be started in a reverse direction in a 
similar manner by operating the “Auto Reverse” 
push button. When the limit switch “FLF” is 
opened the contactor “F” is de-energized. The nor- 
mally closed auxiliary contacts on “F” close causing 
contactor “R”’ to pick up. This reverses the motor by 
plugging, thus causing reciprocation. This operation 
will continue until the “Stop” button is depressed drop- 
ping out “CR”. The use of a normally closed auxiliary 
contact on “CR” in the circuit to the “Inch” buttons 
should be noted. This prevents the contactors from 
being energized through the “Inch” buttons while 
automatic operation is taking place. 





Known as the “tapping machine circuit” this pro- 
vides automatic reversing which stops after one cycle. 
It is used on reversing tapping machine drives and 


similar applications. 





When the “Forward” button is depressed the for- 
ward contactor “F” is energized through the limit 
switch “FLF” and the normally closed auxiliary con- 
tact “R”. As the forward part of the cycle progresses 
the reverse limit switch “FLF” operates. Its normally 
closed contacts de-energize the “F” contactor and its 
normally open contact energizes the reverse contactor 
“R” thereby plugging the motor. When the reverse 
limit switch “FL” operates, the motor is stopped. The 
normally closed auxiliary contacts on “F” and “R” 
are necessary in this circuit because of the high speed 
of operation of modern snap-action limit switches may 
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complete a circuit to “R” before “F” drops out. 





se 


This is the simplest form of a “Plug-stop” circuit. 
The circuit to the “F” contactor is closed by depress- 
ing the “Start” push button. When the motor starts 
to turn the plugging switch contacts, “PS”, close. 
However, the normally closed auxiliary contact on “F”’ 
prevents “R” from picking up. When the “Stop” but- 
ton is depressed the normally closed auxiliary contact 
on “F” closes, completing the circuit to the “R” con- 
tactor coil, thus plugging the motor. When the plug- 
ging switch opens its contacts, the “R” contactor is 
dropped out. This circuit has one disadvantage. On 
some applications it is necessary during set-up or ad- 
justment operations for the operator to turn the machine 
over by hand. This may cause the plugging switch 
contact to close with the consequent closing of the 
reverse contactor. Thus the machine will start in a 
reverse direction, and injury to the operator may re- 
sult. This can be eliminated by using one of the newer 
types of plugging switches equipped with a lock-out. 





Eliminating the objection to the previous scheme 
and not requiring a lock-out type plugging switch this 
arrangement is of interest. When the start button is 
depressed, the closing of the auxiliary contact “F” will 
energize “CR” when the plugging switch contact 
closes. When the “Stop” button is depressed contactor 
“R” will be energized through the “CR” contact and 
the plugging switch. When the plugging switch con- 
tacts open both “R” and “CR” will drop out. Since 
“CR” must be closed before “R” can be energized, 
closing the plugging switch contacts inadvertently can- 
not cause the motor to be energized. 
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MOTOR SPECIFICATIONS 


jor designed-in power applications 





A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 
















Alternating current motors are identified in the “Current” column, by the following key: 


SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS f—Low starting torque, low starting current. 


i 2—Split-phase 12—Squimel Cage 13—Wound rotor (slip ring) 


3—Resistance-start 
4—Reactor-start 14—High cycle 
15—Synchronous 


ee tage a—Normal torque, normal starting current. 


—" (condenser) b—Normal torque, low starting current. 16—Shaded pole 
—Series 


8—Repulsion c—High torque, low starting current. SPECIAL PURPOSE MOTORS 


9—Compensated repulsion ™ ; 
10—Repulsion-start induction é—High dip. 17—Two-power motors 


11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 





VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in “Low Voltage’ column. 
MOUNTING ... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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Heat-resistant, 
constant-pressure 
stainless steel 
spring spot- 
welded to band. 


Positive pressure 
of contact button 
on wire never 
varies—never 
damages. 


eee 


ROARS: 


Thread on band— » 
no nut required. 


RE REN SRR 


ee a 


Flexible sec- 
tion permits 
easy bending 
for attaching 
bandtoresistor 
without dis- 
turbing radius. 


Silver contact but- 
ton eliminates oxi- 
dation and open 
circuits. 


_ 
a Vu POSITIVE 


PRESSURE BAND FOR 
ADJUSTABLE RESISTORS 


¥ Prevents Oxidation and Corrosion at 
Point of Contact 


V Eliminates Wire Damage and Breakage 
¥ Cannot be Adjusted too Tightly 
VY Designed for High Temperatures 


It was a design engineer who classified adjustable resistors 
as a “necessary evil” —necessary because nothing can replace 
their convenience in adjusting resistance values to fit circuit 
requirements, evil because this adjusting so often results in 
damaged or broken windings. Furthermore, conventional-type 
bands with steel buttons provide opportunities for oxidation 
and corrosion. 


The new IRC Positive Pressure Contact Band removes these 
troubles once and for all. No matter how much you tighten the 
band itself, the pressure of the silver contact button on the 
winding remains safe, constant and positive. No matter how 
often the bands are readjusted, there is no danger to the wind- 
ings. The silver button prevents oxidation and corrosion, 
insuring good trouble-free contact at all times. 


The band is cold-rolled steel heavily cadmium plated. The 
silver contract button is spot-welded to a heat-resistant stainless 
steel spring which assures constant pressure on the windings 
at all times. The units will not deteriorate under high operating 
temperatures or constant use. They are available in °*As", “" and 
1%" diameters for all IRC Cement Coated Adjustable Power 
Wire Wound Resistors from 25 to 200 watts inclusive. 


FREE SAMPLE resistor with new band gladly supplied 
to manufacturers of original equipment or operating 
companies upon receipt of specifications. Write for IRC 
Bulletin No. IV describing all types, sizes and shapes 
of Power Wire Wound Resistors for every need. 


INTERNATIONAL RESISTANCE COMPANY 
405 N. Broad Street, Philadelphia, Pa. 
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Haydon Mfg. Co. 
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**Motors,”’ 
Classified Index 


panies 


Cc 
Cc 
Wool yarn for bearings) 


Hershey Corp'n. 
Motors, Inc. 








MANUFACTURER 
For complete ad- 
(Automatic start switch or 
Ohio Elec. Mfg. Co. 
Russell Elec. Company 
Signa! Elec. Mfg. Co. 
Smith Corp., F. A. 
Speedway Mfg. Co. 
U. S. Electrical 
Victor Elec. Prods., Inc. 
Wagner Elec. Corp. 
Westinghouse 

Mfg. Co 


section of th 


dresses 
to 

A, 
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Hansen Mfg. Co. 
Heinze Electric Corp’n 
Div. of Houdaille- 
Janette Mfg. Co. 

(Wool yarn for bearings) 
Leland Electric Co. 
Master Elec. Co. 
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A Good Example of the Completeness of 
Klixon Motor Protection <’ 


The small 2 inch Klixon Protector, 
shown actual size, alone is available 


in 128 units of standard ratings 


es, j i 
ay as jar banat Ba 
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Protection for All Motors 


The new 4%” Klixon Motor Protector—with 28 
standard ratings—is only a small part of the com- 
plete Klixon line. In addition to the 4%” unit there 
are 1” standard, 1” high capacity and the 1%" pro- 
tectors—all for single-phase motors—plus a com- 
plete line of two pole protectors for poly-phase 


and repulsion induction motors as well. 


With such a broad scope of protection available 


ag a en ss 


L207 .8 0 en US est 
Trirping AT 25°C. AMBIENT 


100 90 80 70 60 50 40 Cy -ae e gas 


TIME - SECONDS 


These Charts Tell The Story... 


Specification charts, consisting of the numerical 
data and performance curves—giving the character- 
istics of the 128 different standard ratings of the new 
Vv," Klixon Protector—are available to motor engin- 
eers for reference (charts shown cover only 32 of the 
128 standard ratings). Write. 


it 1s possible for motor manufacturers to supply 
you with motors completely equipped with pro- 
tectors that fit exactly the characteristics of the 
motors you specify. Your motors will be protected 
from burnouts caused by overheating and over- 
loading. Yet your motors will be able to run right up 
to full capacity with safety. 


Eliminate the cost of burnouts. Specify motors 
with built-in Klixon Protectors. Practically all lead- 
ing motor manufacturers can supply them. 


SPENCER THERMOSTAT COMPANY eo 107 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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NEW .. the only 


SIDE LEVER WIRE STRIPPER 
.. speedy and efficient ! 


This new, patented, E-Z Wire Stripper—Bench 
Model—is the only side lever wire stripper on the 
market which strips wire with a DIRECT PULL 
ACTION. It leaves the wire absolutely straight— 
no bends, no scratches, no nicks, no mars. 


This revolutionary wire stripper works quickly and 
smoothly—it takes up very little bench space—and, 
with its open top feed, requires no special training to 
operate. 


It is a sturdy and efficient machine for rapid produc- 
tion. It automatically grips, strips and releases wire, 
working as fast as the operator can feed the machine. 


Designed to do quality work on a quantity basis on 
all types of insulated wire from one-half inch outside 
diameter down to the very finest wire. 


FREE TRIAL OFFER 


Without obligation, you can 


Pyramid makes a 
wire stripper for 
every need:— 
Colonial, E-Z Foot 
Pedal, New Foot 
Pedal, Side Lever, 
Overhand Lever 
and Hand Wire 
Strippers. 


prove the worth of the E-Z Lever 
Wire Stripper on your own work. 
Take advantage of our 10-DAY 
FREE TRIAL on our try before 


you buy plan. 


WRITE FOR CIRCULARS AND FULL PARTICULARS 


Be Re 


2224 SO. STATE STREET, CHICAGO, ILL. 








MOTOR WEIGHT AND SIZE 


(Continued from p. 40) 


aluminum winding which cannot burn out or become 
open circuited. This construction gives an inherently 
well-balanced rotor without riveted or soldered con- 
nections. Aluminum ventilating fans are cast integral 
with the windings and end rings in order to assure 
direct and effective cooling. This motor is available 
with a wide variety of mechanical modifications for 
various methods of mounting. [nd flanges can be 
furnished for oil burner applications, rubber mounting 
lugs for hair dryer applications, round frames for ring 
mounting, etc. 

Light, compact, shaded-pole motors are made in 
many forms with numerous modifications for special 
applications. One 4-pole design, of the blast cooled 
type, can be used for fan or power duty loads requir- 
ing %; hp. under constant duty operation. In this 
motor, both the coils and the stator are dehydrated and 
impregnated with an elastic-tough, oil base, baking var- 
nish, making the windings impervious to oil and mois- 
ture. Large, wool-packed, oil reservoirs, supply lubri- 
cation to porous bearings. This motor is approximately 
4 in. diam. and is 4% in. long. A second type, rated 
at 45 to Mo hp., is supplied in a finned, die-cast case 
for added cooling, and is approximately 37% in. diam. 
and 334 in. long. This motor has a full load speed of 
1450 rpm. and is suitable for intermittent or fan duty 
loads of many kinds. 

Another 4-pole, shaded-pole induction motor, rated 
at 449 hp. and designed for intermittent service, has 
a corrugated-shaped, cast aluminum housing which ma- 
terially increases the frame surface. It is especially 
adapted for hair dryer applications, and has sufficient 
lubrication sealed in each bearing reservoir to run for 
7,200 hours without attention. A thrust bearing elimi- 
nates end play and permits the motor to operate in any 
position without rotor chatter. Forced draft, drawn 
over the motor by an external fan is essential to limit 
the heat rise to a safe value. This motor is designed 
for end mounting with lugs having rubber cushions 
and cannot be furnished with a base because of the 
character of its design for intended applications. 

A fourth type, available in three frame sizes which 
vary in weight from 2 to 334 lb., covers a power range 
from 4 to 20 watts output, and is built to operate on 


DAPTABLE for 

radio tuning and 
other uses involving 
intermittent service, 
this motor is rated at 
6 and 12 volts, dc. 
Efficient operation is 
obtained in either 
direction of rotation. 
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Manufacturing Features a 
Merchandising Features 





that SAVE... 
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SELF-CONTAINED COLOR NO BRUSH 


BESIDES IMPROVING appearance and perform- 
ance, the adoption of Bakelite Plastics very often 
results in lowered manufacturing costs. The 
Barton Corporation has gained these advantages, 
and a more durable product as well, by using 
these versatile materials in re-designing its new 
washing machine agitator. 

Production is Simpler, for the Bakelite Plastic 
agitator comes from the mold complete in every 
mechanical detail and thereby eliminates two ma- 
chining operations formerly required when made 
of metal. Brushing operations, too, are avoided as 
the smooth lustrous surface also is imparted in 
the molding process. 

Selling is Easier, because the Bakelite Plastic agi- 
tator affords many features unattainable with other 
materials. It successfully withstands hot soapy 
water and washing fluids and does not tarnish nor 
corrode. Permanently smooth, it is not only easier 
on clothes, but easier to keep clean. An added 


RESISTANCE TO HOT WATER, 
WASHING FLUIDS AND WEAR 


that SELL... 





LIGHT WEIGHT 


IMPROVED DESIGN 









EASIER TO CLEAN 






EASIER ON CLOTHES 


... gained by re-designing Agitator with Bakelite Plastics 


merchandising feature is the rich jet-black color 
which, being self-contained, cannot wear off or 
wash off. 

Consider the numerous benefits offered by the 
many types of Bakelite Plastics now available. 
There are hundreds of distinct types of materials 
at your disposal...in a complete variety of opaque, 
translucent, and transparent colors. Learn more 
about Bakelite Plastics and their wide range of 
unique properties, by writing for illustrated book- 
let 8P, ““New Paths to Profits.” 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


M3 


30 EAST 42nd STREET, NEW YORK 


BAKELITE 


Jed mote mets hows chow Gunngrah soterote 
eomtecnret by abate Conporumon Under oe cane 


PLASTICS HEADQUARTERS 





PERMANENT JET-BLACK FINISH 


ENDURING SMOOTH SURFACE 


FOR BETTER MACHINES AND APPLIANCES 





COMPO NIGRUM 


BOUND 
BROOK 





Sue Big-Three 


@ COMPO Oil-Retaining Porous Bronze Bearings contain 
up to 35%, of lubricant; made by die-pressing pure metal 
powders, alloying at high temperatures and finishing to 
great accuracy; used on thousands of applications. 


@ BOUND BROOK Cast Phosphor Bronze Bearings, inlaid 
with enduring graphite lubricant, in grooves or holes of 
various designs; fine for inaccessible installations. 


@ NIGRUM Impregnated Hardwood Bearings, made of 
selected northern hard maple and completely filled with 
a special lubricant; quiet, trouble-proof and efficient. 


No designing or production en- 
gineer's reference files can be 
complete without this portfolio on 
"The Big Three" Lubricant-Retain- 
ing Bearings. 


The whole story of Lubricant-Re- 
taining Bearings © The Origin of 
Oil-Ilmpregnated Bearings © Many 
methods of installation, illustrated 
with diagramatical drawings ® Tab- 
ulations of thousands of sizes in 
various types ®@ Illustrated bul- 
letins © Write for your copy, using 
your business stationery. 





The Bound Brook Engineering Service Department and 
Testing Laboratory, with a vast library of Bearing Application 
Data, invites correspondence with Designing and Production En- 
gineers, particularly on problems of remote or inaccessible bearings. 


BOUND BROOK OIL-LESS BEARING CO. 


(Est. 1883) Main Office and Plant: BOUND BROOK, NEW JERSEY 
Sales and Service: DETROIT, MICHIGAN and LOS ANGELES, CAL. 


FOR BETTER MACHINES AND APPLIANCES 








105 to 120 volts, 60 cycles. In each frame size, a 
standard motor is made for continuous, intermittent 
and maximum duty. These motors can produce full 
load torques ranging from 0.12 to 0.55 lb.-in. Geared- 
head types, with two-step and three-step gear reduc- 
tions, can produce a maximum torque of 50 lb.-in. 

These motors can also be supplied in special designs 
for voltages and frequencies other than standard, with 
various shaft extensions both front and rear, and with 
the opposite direction of rotation. In _ rust-resistant 
types which are suitable for use in atmospheres of high 
humidity, both stators and rotors are chemically treated 
with a coating of iron phosphate before being assembled 
into stacks. In addition, the rotors are cadmium-plated 
after being ground. Special motors are also available 
with dust seals between the bearing plates and the 
motor laminations. These seals effectively prevent dust 
and lint from entering the air gap between rotor and 
stator, thus rendering the motors suitable for operation 
in dusty atmospheres. Both standard and _ special 
motors operate satisfactorily when completely im- 
mersed in a good grade of light mineral oil. Plain 
bronze bearings without oil cups or wicks are supplied 
for this service. 


MALL shaded pole, or “‘flea power,”’ motors are well 

adapted for applications where low cost, non-radio 
interference and compactness are the major considera- 
tions. They are widely used in such applications as 
animated signs and displays, vending machines, fans, 
toys, games, etc., and are built for outputs as low as 
14 watt. One design, available in a self-contained, 
skeleton frame, has an output of 34 watts at 3000 rpm., 
and weighs one lb. This motor may be combined with 
either a skeleton or enclosed gear case having two out- 
put shafts which turn in opposite directions at 9 and 
36 rpm., respectively. A second type, having similar 
electrical characteristics, is furnished completely en- 
cased in a die-cast housing and is equipped with a 
cooling fan. It has an output of 4 watts at 3400 rpm. 
and weighs 3 lb. This motor is also available with 
an integral gear case. 

Small synchronous motors, especially adapted for 
driving electric clocks, timing devices, small fans, movie 
projectors, advertising displays, switches and other 
light machinery where a source of low-speed torque or 
power at constant speed is required, are furnished in 
several compact designs. One self-starting, synchro- 
nous motor, of the permanent-split capacitor type, is 
available in two ratings; 40 oz.-in., at 75 rpm., and 75 
oz.-in. at 75 rpm. A rolled steel stator and cast iron 
end flanges are used to form the motor shell. Sleeve 


ADE in all ac. 

voltages from 
24 to 250, and in 
frequencies of 40, 
50 and 60 cycles, 
this small shaded- 
pole induction motor 
can develop starting 
torques ranging from 


f rine ; 
Ei wate m//f 1/2 o7z.-in. at 10 
watts to 2 o2z.-in. at 


36 watts. 
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New, Low-speed 
INDUCTOR MOTOR 





20 oz-in. at 75 rpm in 50L frame 
40 oz-in. at 75 rpm in 50H frame 
75 oz-in. at 75 rpm in 54H frame 
2 oz-in. at 100 rpm 
*48 oz-in. at 1 rpm 
*24 oz-in. at 2 rpm 
"12 oz-in.at4 rpm 


*Available by means of built-in gear reduction 


ee 


See Why Scores of Designers Already Acclaim This Motor—Specially De- 
signed for Instruments and Other Applications Requiring a Low-speed Drive 








(in 20 frame 


Here Are Some of Its Advantages 
r 7 ld Self-starting synchronous-inductor motor, 20 frame, 2 oz- 
It is small and compact enabling you to eliminate many costly in. at 100 RPM 


aes Here’s What We Suggest You Do 

It has extremely rapid acceleration and deceleration. The If you have a job whose speed-torque require- 
input to the motor is practically constant under all operating ments fall within the ratings shown above, submit 
conditions. If you desire to reverse the motor, frequency of complete details to the nearest G-E office for 


reversal has not much effect on temperature rise. study by our application engineers, who will de- 
termine whether this motor will meet your needs. 


It will start all the load that it can handle when running. It If it will, our local representative will co-operate 


se ai ; ida : : in arranging for a trial installation. General 
is simple in construction—the rotor is the only moving part. Rinctsic, Gelensctade, 10. ¥: 










It is quiet and efficient and does not interfere with radio ese" --"-%4 
reception. eee henectady. N- ¥ , 
~-- - +. Schenec , 

Here’s Where It Can Be Used \ 1 6C-201, General Electric. yao7 describing the 

On air-conditioner controls, clocks, flashers, interval timers, ' vr send me bulletin GEA chronous inductor ' 

oil burner controls, radio pre-timers, recording meters, signs, 4 _ rte new self-starting \ 

thermostats, time switches and other low-speed devices, yo Mr neeennnnnnnnn 
motors. 1 
i enn \ 
Firm j ; 
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This modern cleaning equipment is 
but one of the factors that enable 
Bridgeport to give you superior 
quality Phosphor Bronze. 





BRIDGEPORT 


New PHOSPHOR BRONZE 
for Difficult Operations 


Here is /ively news for every electrical manufacturer. 


You can put more resilience and longer life in your 


spring metal parts with the new Bridgeport Phosphor 


Bronze. Superior finish, extra bending ability and 
fatigue resistance result from the better, more modern 


processing provided in Bridgeport’s new rolling mill. 


Our metallurgical laboratory is available to help you 


with your metal problems. 


—_ rt” 
BRIDGEPORT BRASS 


BRASG EPO RT BRAS S§S ae eA FT 
SRIDGEP ORT, COMN. © ESTABLISHED 166.5 











bearings are normally furnished, but ball bearings can 
be supplied where thrust conditions require this type 
of construction. Ratings range from 110 to 220 volts 
at 60, 50 or 25 cycles. A second motor, with similar 
electrical characteristics, has a rating of 2 oz.-in. at 100 
rpm. This unit has a casing formed from a drawn 
steel cup, and the flange, or end cap, is a steel punch- 
ing which has three mounting ears. The bearing sup- 
ports are phosphor-bronze discs with a drawn hole into 
which the bearing is pressed. Centered in the stator 
bore, these bearing supports provide positive and ac- 
curate concentricity between the bearings and the stator 
bore. This motor can be supplied for 110 volt opera- 
tion at 60, 50 and 25 cycles, and, where required, for 
220 volt operation at 60 and 50 cycles. To meet vari- 
ous speed and torque requirements of lower speed ap- 
plications, this motor is also supplied in three models 
with built-in gear reduction to give a one rpm. motor 
with an output of 48 oz.-in., a 2 rpm. motor with an 
output of 24 oz.-in., and a 4 rpm. motor with an output 
of 12 oz.-in. 

Both of the above motors are capable of extremely 
rapid acceleration and deceleration. When properly ap- 
plied, they come up to speed almost instantly, and stop 
within a few degrees of angular displacement when the 
power supply is interrupted. 

Another type of self-starting synchronous motor of- 
fers output speeds at any figure from 60 rpm., to one 
rev. per hour. Standard torque ratings range from 10 
to 100 oz.-in. This motor is furnished in a cast and 
machined aluminum housing to assure light weight, 
and has powder bronze, self-lubricating bearings 
throughout. A solid rotor, of special design, provides 
high starting torque. Shaded pole type synchronous 
motors, especially adapted for timing devices, indus- 
trial clocks, signals and similar products are available 
for all commercial voltages and frequencies. They may 
be mounted for operation in all positions, and are fur- 
nished with oil-sealed gears, double bearing shafts, en- 
closed coils and casings of welded construction. One 
tvpe offers speeds ranging from 180 to 4%, rpm. A 
heavy duty unit for low speed timing applications can 
handle loads up to 17 in.-lbs. at one rev. per hour and 
slower. This motor can also provide speeds as low 
as one rev. per month. Another unit, designed espe- 
cially for precision instruments, timing devices, etc., is 
available in both three-wire capacitor and non-syn- 
chronous capacitor types. This motor has distributed 
windings, diamond-bored sleeve bearings or ball bear- 
ings, and is 23¢ ins. high. Its normal output is 4 soo 
hp., continuous duty, with greater output available for 
intermittent service. 

Among the companies active in the field of light- 
weight, compact motors, and including those contribut- 
ing information for this article are: Alliance Mfg., 
Baldor Electric, Barber-Colman, Black & Decker Mfg., 
Bodine Electric, Crocker-Wheeler Electric Mfg., Delco 
Appliance Div., General Motors Sales Corp., Dumore, 
Kicor, Electric Specialty, General Electric, Hansen 
Mfg., Haydon Mfg., Heinze Electric, Kendrick & 
Davis, Louis Allis, Master Electric, Motorstat Electric, 
Ohio Electric Mfg., Signal Electric Mfg., F. A. Smith, 
Speedway Mfg., Victor Electric Products and Westing- 
house Electric & Mfg. 
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25 watts or 1000 watts... uni- 
formly or taper wound .. . 
single or tandem .. . whatever 


size and type you need... 
there’s an Ohmite  vitreous- 
enameled rheostat that’s best for 
your application. Often, it’s 
easy to find just the right unit 
quickly and economically in the 
large Ohmite stock. Or, Ohm- 
ite will design and produce 
special units to meet your speci- 
fications. You can be sure, too, 
that amy Ohmite Rheostat you 
use means smooth, close control 


and long life. : i ini 
8 Write Today for Catalog 17 Simple mechanism has minimum 


OHMITE MANUFACTURING CO. number of parts. ; ; 
4804 Flournoy Street, Chicago, U. S. A. Adjustable lever easily shifted to any 


operating position. 


4 Or a oe (©) a WN | i. Strong noncorrodible, die-cast enclosure 


protects mechanism. 
RHEOSTATS « RESISTORS + TAP SWITCHES 


This switch 

has double- 

break, fine- 

silver con- 

tacts for long 

life. 

Modern design of enclosure pre- 
sents attractive appearance. 


Note the 

strong, dust- 

proof  non- 

corrodible 

die-cast case. 

Double- 

break, fine-silver contacts open 
and close with a rocking motion. 
Mechanism easily adjusted from 
4 turn to 120 turns. 

Liberal overtravel prevents accidental dam- 
age to mechanism. 


The Correct Nut Contact at each end of travel can be nor- 


mally open or closed. 
FOR EACH FASTENING PROBLEM 





.... and every one embodying Each of these switches is the leader in its 

: . field. Compare them, point-by-point, with 

the Elastic Stop Locking Element the switches you are using. We'll be glad 

mM” than 700 types and sizes of Elastic Stop Nuts are now to send you literature describing them in 
available .. . every unit made self-locking with a resilient detail. Just fill in the coupon below. 


non-metallic collar that holds nut and bolt threads in constant -- 
pressure-contact. oie at 
These nuts do not work loose under vibration, hard service, oF 676-11 

or wear of surrounding parts. And they retain 

their full locking effectiveness when used over 
and over again. Try them on your troublesome 
fastening jobs. 


co <Write for this 56-page Catalog 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD + UNION, NEW JERSEY 


SELF-LOCKING 


ROE 


‘ping 
9 deset 
A-250 











JULY 1940 











%e 


SG WY Ek kl"l)/h "EF 


WWW 


SAA 
SY 


WO 


Vy 
S 


Y 


EWWWW SS 0 > FFrrryqa a ixllIAIEAAALn 


84 





NOW.. 


A PERSONALIZED 
MOLDING SERVICE 


for electrical manufacturers ! 


* American Insulator service couldn’t be more personal. 
ized if it were the individual molding department of each of 
itscustomers. Even if it were possible to have such a modern 
well equipped department, closer cooperation would be im- 
possible to obtain. For our business has been built up by the 
formula of supplying the customer with what he wants— 
when he wants it. By keeping him informed of new materi- 
als, new ideas, and even methods for cutting production 
costs. Yes—when a custom molder works as close with the 


customer as we do, it’s really a PERSONALIZED SERVICE! 


AMERICAN INSULATOR CORP. 


New Freedom, Penna. 


SEND FOR OUR NEW 48 PG 
CATALOG OF STOCK PARTS 


It will be sent promptly on 
request without obligation 
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ONLY RELAY USERS 
NEED TO READ THIS 


Write today for Circular 1653R. 


It describes two amazing new Auto- 
matic Electric relays with qualities and 
features possessed by no other low-priced 
relay. 


In three months, thousands have been 
purchased in place of “cheap” relays. 
(Cost is the same.) Experience of users 
reveals these benefits: 

1. Reduced assembly costs (relays are pre- 
adjusted) 2. More reliable operation (contacts have 
heavy pressures—are “self cleaning”) 3. More posi- 
tive action (armature restored by leaf-spring) 4. No 
overheating (coil is “self-protecting”’ ). 

Circular 1653R explains these and 
many other advantages, and gives prices; 
also tells why you can buy this higher- 
quality relay at no extra cost. Write today. 


AUTOMATIC — ELECTRIC 


Relay Makers Since 1898 
1033 W. Van Buren Street, - Chicago 
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ALUMINUM STAMPINGS 


(Continued from p. 42) 


the composition of the alloy. Accordingly, the designa- 
tion 2SO would indicate a ‘dead soft’ sheet, 256 a 
‘half hard’ sheet, ete. 

For flat stampings requiring no forming, requiring 
a high polish or intended for permanent installation, a 
hard temper is recommended. For parts to be formed, 
bent, cured, beaded, or seamed, tempers from 2 to 4 
would be advisable. The custom rolled sheet insures a 
perfect product with a minimum of scrap return. 


VARIETY IN FINISHES 


INISHING, in general, is not dependent upon the 

temper but contingent to some extent upon the 
alloy used. Aluminum finishes which are best suited 
to stampings made from 3S metal are:—polish, acid 
dip, sandblast, spun-ray (or emery), and satin (or wire 
brush). 2S metal may also be used in all the above 
finishes and in addition, in alumilite and nickel or 
chromium plate. It may be generally stated that 35 
metal produces a darker finish than 2S alloy. 

Aluminum, as is seen in the description of temper, 
is hardened by working. Accordingly, a series of draw- 
ing operations results, in many instances, in producing 
a ‘full hard’ finished shell from a ‘soft’ first operation 
stamping. This property is made use of to a consid- 
erable extent in stamping tube shields for radio re- 
ceivers where a strong yet light and inexpensive prod- 
uct is of paramount importance. As hardening of the 
metal improves its ability to take on a high polish, 
many tube shields are burnished in the final drawing 
operations and require no further finishing. 

Occasionally a cylindrical shell is produced which 
requires a stronger flange than can be provided by an 
ordinary round or flat bead. In such cases, a flared 
bead may be obtained by the use of vertical or hori- 
zontal flaring heads. A flared bead of this type will 
increase the stiffness of a cylindrical opening by 25 
per cent. 





As flaring increases the strength and diameter of 
the open end of a cylindrical shell so will bulging in- 
crease the diameter of the closed end. This type of 
operation is frequently used to provide a slightly tap- 
ered base to an otherwise straight draw and is com- 
monly used to enlarge the bottom diameters of cooking 
utensils. Bulging tools are not excessive in cost and 
will frequently pay for themselves on a comparatively 
small order. 

Aluminum in recent years has come into promi- 
nence as a superior product for the reflection of light. 
Used in natural finish, polished or treated by chemical 
means, it offers years of service and provides light 
weight for overhead installations or use in portable ap- 
pliances, such as therapeutic lamps, fluorescent lighting 
fixtures, etc. 

The ability of aluminum to reflect heat has not, how- 
ever, been widely exploited. A long search to find a 
heat reflector for use in the base of an electric per- 
colator provided an inexpensive light gage aluminum 
disc which was superior to any previously examined 
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; A midget capacitor motor FA 

8 ‘ - » The “OLD” is a No. 10 Awg 
nn r 4 / : . 
: with built-in speed reducer ee ae 
= Flamenol wire with 2/64-inch 
1- Here’s a new, small but and wall. Both approx. actual size 
e rugged built-in spur gear oe . 

1, speed reducer motor, 

g designed especially for LOWER PRICES 

h continuous duty on in- 

n arument, timing mech- OUR sizes of Flamenol wire are now 
d anisms, and various con- available with thinner walls. They are 
i- trol apparatus requiring No. 14, 12, and 10 with 2/64-inch (instead 
Il cduseren eas tana exceptional reliability. of 3/64) and No. 8 with 3/64-inch (instead 
3 Available in synchro- of 4/64). These are listed by the Under- 
. nous or non-synchronous capacitor models, in speeds writers’ Laboratories, Inc., for the same 
of from one to 300 rpm and torques from 14 to 120 inch- uses as the heavier-wall sizes. See Bulletin 
\- GEA-2733 for details. 

f ounces. The motor develops from 1 750 to 1/2000 hp. Theos eenillie siden: of coma leas 
)- The Type K motor is not a “‘toy’’ motor. It has no savings in space. But they also mean lower 
\- “‘permanent’’ magnet and no internal switches or prices—about 15 per cent lower. Recent 
g brushes. It has distributed windings, a high starting price reductions on all sizes bring the total 


reduction on these four sizes to some 25 
per cent. 

Before making this announcement we 
built up stocks; so you can get 
prompt shipment on most stand- eo 
ard sizes. Address nearest G-E JUS atti 


torque, and can withstand stalling in- 
definitely. The unit is fully enclosed to 
provide complete protection. Write, 


f. Bodine Electric Company, 2256 W. 


u Ohio St., Chicago. 
Office or General Electric Com- nS 


- SEND FOR NEW BULLETIN pany, Schenectady, N. Y. ALWAYS 


: ss 
g RIGHT 


BODINE MOTORS 


ENGINEERED FOR YOUR PRODUCT 
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AND YOU'LL CREATE 


Buy-appeal 


for Your Product 


OU will add to the attractiveness of your 

machines if you equip them exclusively 
with General Electric instruments. They are 
carefully designed to enhance the appearance 
of apparatus in which they are incorporated. 


Then too, G-E instruments are accurate, reli- 
able, and built to give years of long, hard 
service. Any way you look at it, they can be 
a hard working factor in giving more buy- 
appeal to the products you manufacture. 


A full line of standard instruments in all shapes 
and sizes is available. It will pay you to put 
your instrument problems up to the nearest 
G-E office. General Electric, Schenectady, N. Y. 








Stampings may be readily obtained in diverse 
and relatively intricate contours and surfaces. 































metal or plated coating. Although exposed to continu- 
ous high temperatures the metal did not discolor or its 
reflecting qualities diminish. 

A manufacturer of electric range elements placed 
aluminum sheets behind a test bank and obtained better 
wall protection than was provided by asbestos sheeting. 
A laboratory technician, in attempting to raise the 
maximum temperature of a smail electric furnace, cov- 
ered it with aluminum foil and exceeded the require- 
ment by twenty degrees. Aluminum used in this man- 
ner retains its bright finish indefinitely and does not 
easily corrode. 

Recently this soft, ductile metal has come into promi- 
nence as an ideal material from which to construct con- 
trol panels, ornamental doors, drawer fronts, and other 
mechanical parts requiring an embossed _ surface. 
Aluminum is probably easier to emboss than any other 
metal. Only two precautions must be observed; (1) 
the metal must be of sufficient thickness to draw well, 
and, (2) the embossing die must be properly con- 
structed. Parts to be embossed are generally made 
from 20 B&S gage or heavy sheet aluminum. Metal 
lighter than 20 gage will not fill out the sharp corners 
satisfactorily and cannot be deeply embossed. Em- 
bossing die sinking is a highly developed branch of 
the die makers’ art. Proper draft angles and punch 
and die clearances are required, and considerable ex- 
perience is necessary if the die sinker is to be versatile 
and accurate. 

Embossing and its reverse process, debossing, have 
opened the way to many interesting developments in 
multi-toned surface treatments. Refrigerator freezing 
compartment doors are frequently embossed, especially 
finished and the surface of the embossing subsequently 
ground smooth and polished. This treatment is some- 
times varied by sandblasting, emery finishing, or 
enameling either of the two surfaces. Embossing on 
evlindrical or spherical surfaces is limited to an angle 
of 40 degrees on either side of the vertical centerline 
if the operation is to be performed in a press. If the 
design is to be continuous the embossing is done in a 
lathe equipped with a one revolution clutch. Great 
care must be taken to join the ends of a continuous de- 
sign, or trim parts must be provided to conceal the 
junction. Imprinted designs may be also applied in 
this manner and many interesting effects achieved. 

Occasionally it is felt desirable to enamel an alumi- 
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F YOU require made-to-order screws and 
I headed parts it will prove to your advantage 
ts —and PROFIT —to consult PROGRESSIVE. We 

specialize in the cold upset manufacture of 
wa fastening devices requiring heads, threads and 
er finishes to meet individual needs. The ‘head 
g. work’ of PROGRESSIVE specialists plus the most 


he modern equipment means economical produc - 
v- tion of parts made to the highest quality 
e- standards. Submit sample screws or specifica- 
n- Gar tions for our estimates. 

MALT 2 


Se CRAND 3 


The PROGRESSIVE MFG. CO 
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Now Available in High- 
starting-torque, Low- 
starting-current Motors 
up to 100 Hp 


HIS is the first fundamental development in 
double squirrel-cage rotors since their invention 40 
years ago. Now you can have cast-aluminum rotors in 
low-starting current, high-starting-torque motors up 


to 100 hp. 





HI-VOLTAGE E 
BIT T TZ) 


The Valv-amp is finding ready acceptance for instal- 


lations where high starting torque must be obtained 
ch 


In their H Dut under conditions imposing limitations of starting 
a ™ : ee current. With the Valv-amp you get all the advantages 
we Switches from 7500 a of a cast-aluminum winding—electrical permanence, 


to 220,000 Volts 


rapid dissipation of heat losses during starting (be- 
















- cause bars, end-rings, and fans are cast integrally), 
a “Something just as good” is not and freedom from loose bars and_high-resistance 
ee ~ aie Equipment <a me they hot spots (because 
V specify material for their heavy duty switches. For this reason, t : t ind- 
ty GIBSILOY Grade A-8 ELECTRICAL CONTACTS were the entire ro aaa 

: specified on both blade and contact fingers of their 132,000 ag Ss age oe 
c volt air brake disconnect switch (illustrated above)—because geneous unit). 


or GIBSILOY resists wear and maintains low, constant contact 
, drop throughout long periods of 

service, on both indoor and outdoor 
le ea } 


disconnect switches. 


ne 
: (oe GIBSILOY Ductile Contacts from Powdered 
1e 


Metals are available in a wide variety of 
a es 3 ; compositions and shapes to meet any con- 
1+ ss tact requirement. A Gibson engineer will 
gladly help you adapt GIBSILOY to your 
le- on, em omg \ particular equipment. Write to: 


he 
in a wy 
SEEM aaa me Tye) Co 


8349 Frankstown Ave., Pittsburgh (21), Pa. j 


Call the nearest G-E 
Office, or write Gen- 
eral Electric Co., 
Schenectady, N. Y., 
for complete infor- 
mation on Valv-amp. 


SEE THE G-E “HOUSE OF 
MAGIC” AT BOTH FAIRS 
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Accurate, Adjustable 
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INTERVAL TIMING 


In manufacturing processes where accurate, 
interval timing is an important factor, this time 
switch can help you make savings in workmen’s 
time, reduce waste and spoilage, and increase 
product uniformity. 


WIDELY ADAPTABLE 


The Type TSA-I0 is an automatic switch for the 
control of machines or processes where accurate 
timing is extremely important. It will provide 
time-delay opening or closing of a contact and 
then reset, or hold the contact closed (or open). 
It provides adjustable, automatic control of 
“Open” or “Closed” time, control of starting 
time, or of the interval of consecutive processes. 


TYPICAL APPLICATIONS 


This time switch can be used to control hydraulic 
presses, tire molds, plastics molds, photographic 
printing machines, paint mixers, signaling de- 
vices, and many other machines. 


For further information call the nearest G-E 
Office or write for bulletin GEA-1771. General 
Electric, Schenectady, N. Y. 


G-E TIME CONTROL DEVICES 





General-purpose For interval tim- For cyclic tim- Electric time 
switch—-Send for ing—Send for ing—Send for meter—Send for 


GEA-1427 GEA-1771 GEA-2963 GEA-3299 





num trim part or to provide it with two or more colors 
to furnish contrast. Pieces of sheet aluminum to be 
enameled are first treated in an acid bath to provide 
a proper surface. The actual finishing is similar to 
all general types of metal coating, particular care being 
taken to apply the enamel in dust-free spraying rooms. 
Either air drying or baked enamels may be found on 
the market which are suitable for use on aluminum. 
Short baking periods at high temperatures will not 
affect the temper of aluminum stampings. New trans- 
parent lacquers have recently been perfected which 
open a new field of inexpensive yet beautiful coloring 
effects. Parts which are satin (wire brush) or butler 
finished are generally coated with clear lacquer as a 
protection during display periods. This lacquer pro- 
tects the delicate finishes from finger marks and _ air- 
conducted dust and dirt. 


GOOD RESULTS WITH SPOT WELDING 


ASSING mention has been made of spot welding. 

Although a common method of fastening steel parts, 
spot welding has only recently been made available to 
sheet aluminum fabricators. The reason is obvious: 
Aluminum is such an excellent electrical conductor that 
an extremely high potential is required to produce suf- 
ficient heat to form a strong weld. This method of 
welding offers many advantages over the more standard 
gas weld. It furnishes a substantial bond without an- 
nealing the area surrounding the joint; it requires no 
extra room; it is in most cases invisible or nearly so; 
and—of great importance 





it is cheaper than a gas 
weld under most circumstances. 

Specific description of spot welding practice has no 
place in this discussion since highly specialized equip- 
ment and adequate electrical supply are required for 
its use. Some mention of typical applications may, 
however, prove interestng. Trim panels may be in- 
visibly mounted by means of aluminum screws spot 
welded to the back surface of the panel. Radio shields 
are frequently spot welded together in pairs or groups 
to prevent vibration. Small brackets, hinge butts, and 
other small parts may be joined without distortion or 
increase of weight. A properly executed spot weld 
will, when parted, tear out from one of the two at- 
tached surfaces. 

Gage is not an important consideration in spot weld- 
ing with the exception that light gage parts and narrow 
sections which are so fastened should not be subjected 
to heavy strain. Light and heavy gage parts may be 
welded together without difficulty. Parts to be fin- 
ished should, however, be welded before finishing, as 
some finishes greatly affect the current carrying char- 
acteristics of aluminum. 

While, as stated above, spot welding is cheaper than 
welding with gas, it is far more expensive than rivet- 
ing, therefore, riveting is still a favorite method of 
fastening with most sheet aluminum manufacturers. 
Aluminum rivets swell readily and may be used to ad- 
vantage in difficult spots where oversize holes are re- 
quired for entering. Extruded aluminum rivets have 
been used for many years in fastening spouts on popu- 
lar priced aluminum electric percolators with results 
which are generally satisfactory. 
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Fewer Rejected 


... Since we switched to 
A. S. & W. MAGNET WIRE” 


































T’S happened in dozens of electri- 

cal manufacturing plants. This 

magnet wire, because of its unsur- 

passed uniformity, helps coil winders 

5. produce more perfect coils, keeps 

} rejects to a minimum, and assures 

more consistent results in finished 
assemblies. 

t From copper ingot to finished 

. product, this magnet wire is pro- 

f ' duced under the sole responsibility 

d of the American Steel & Wire Com- 

; : pany. Our inspectors oversee every 

0 stage of production to make sure 

that every spool of wire is as soft and 

s . uniform as modern science can make 

it. 

i It is available in a wide variety of 

2, gauges and shapes, insulated with 

. cotton, silk, enamel, paper, asbestos, 

or glass to meet your specific require- 

ments. Adequate warehouse stocks 

F are maintained in strategic locations 

throughout the country, to assure 

prompt delivery of the magnet wire 

1 you need—when you need it. Write 


. for complete data. 


d . . . 


Have you tried Amerglass—our new glass- 
insulated magnet wire? You'll find its prop- 





B erties worth looking into. 

V 

d 

le 

l- 

LS 

n AMERGLASS MAGNET WIRE AMERBESTOS MAGNET WIRE ENAMELED AND COTTON COTTON OR SILK MAGNET WIRE —- PAPER COVERED MAGNET WIRE ARMATURE BINDING WIRE 
MAGNET WIRE 

{- ! 


f AMERICAN STEEL & WIRE COMPANY 
\- Cleveland, Chicago J\ and New York 





Columbia Steel Company, San Francisco, Pacific Coast Distributors United States Steel Export Company, New York 
e 
i- 3 
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OF PARAMOUNT IMPORTANCE TO ALL MANU- 
FACTURERS OF FLAT IRONS — STRIP HEATERS 
AND OTHER ENCLOSED ELEMENT APPLIANCES 


Y-2'7 HIGH HEAT MICA PLATE 


Hard, Compact, Extremely Durable and Non-hygroscopic, this new 
Mica Plate exhibits extraordinary Electrical Insulating Resistance 
at highest operating temperatures for Electrical Appliances (1200 
F. India, 1500° F Amber). 


Y-27 is of uniform quality and free from stains or foreign matter. 
It can be punched to any shape, slotted and perforated without 
cracking or flaking. Its low first cost plus ease in wiring and 
assembly operations make it the most desirable as well as most 
economical insulation for Enclosed Elements. 

Furnished in sheets 222 x 25’ inches, any thickness or in punched 
and slotted pieces any shape or thickness. 

Write for samples for test purposes. 


NEW ENGLAND MICA COMPANY 


Incorporated 
Waltham, Massachusetts 





ere A ge aA 
OFFER NEW SALES POSSIBILITIES 


Drake built-in Assemblies for signal or illumination purposes 
often give that extra appeal that means so much towards 
stepping up sales of modern electrical devices. 


The fine quality and dependability of DRAKE precision 
built Assemblies have won the preference of many of Amer- 
ica's leading electrical manufacturers. Quick service, and 
the economy of large high speed production are other 
factors responsible for the fact that Drake is now America's 
largest exclusive manufacturer of pilot light assemblies. All 
standard types or special designs available in any quantities. 
May we serve you soon? 


SEND FOR CATALOG TODAY 
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1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 
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Sheet metal spinning is one of the oldest skilled 
trades and modern developments have done much to 
lighten man’s burden in this field. High tungsten- 
carbide tools and improved designs in spinning rolls 
have materially reduced the cost of spinning. Conse- 
quently, when a limited quantity of parts requiring 
shaping is necessary, and a minimum tool cost is de- 
sired, hand spinning often provides the answer. 
Manufacturers of aluminum stampings can frequently 
provide a basic shell or draw which can be worked 
down by the spinner to the desired shape at small cost. 

The user of aluminum stampings is safeguarded 
against defects in material and workmanship in many 
ways. All ingot used in producing custom rolled sheets 
is analyzed before melting. During the rolling process 
temperature tests are given the sheets at two points. 
Annealing furnaces are automatically controlled. Fuel 
oil for heating the annealing and melting furnaces must 
not smoke or chemically-affect the metal. 

During the rolling process each sheet is gaged, per- 
haps as many as five times and when finally released 
to the stamping plant is checked by test machines for 
iardness and drawing quality. Each sheet is carefully 
inspected for surface flaws and, in the case of coiled 
strip, each coil is also unwound and recoiled. 

Before releasing the metal to the stamping depart- 
ment the metal department treats the surface of the 
sheets with a lubricant, the characteristics and quantity 
of which are determined by the composition and temper 
of the metal and the nature of the operation to be 
performed. 

Throughout all stages of fabrication careful inspec- 
tion is maintained and the final task, that of packing, 
is done by experienced workmen with materials spe- 
cifically designed for each part. 


CONVEYOR LINE ASSEMBLY 


(Continued from p. 47) 


Forty machines can be tested at one time in the final 
test department and any failure to meet required stand- 
ards is corrected, of course, before the machine is 
released for shipment. At the time this article was 
prepared, about 30 machines a day were being com- 
pleted, but a higher output is attained when required. 

As the foregoing indicates, the machine is made up 
quite largely from sheet steel, formed to shape, stamped 
parts and die castings, all of the latter being in zinc 
alloy, and those exposed to view being plated. The 
compressor and its driving pulley are made largely 
from grey iron sand castings, and considerable quan- 
tities of copper tubing are employed in the assembly. 
Some of the valves are in sand cast brass and several 
parts produced on screw machines are required. It 
is thus evident that full use is made of the highly 
efficient quantity production processes and that they, in 
addition to well ordered assembly and test methods, 
contribute to the production of a machine which is not 
only well adapted to the service for which it is designed, 
but is turned out at minimum cost consistent with the 


_ high quality maintained. 
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“TOPHET” IS THE NICKEL-CHROMIUM 
RESISTANCE WIRE USED IN THE 
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= d Leven of electric appliances. Many such units are 
price anted. sold as accessories. 
have always ” turin 
you ot manufac ¥ The inclusion of such radio-noise suppressors 
k d by 90 years or2 in your electrical appliances, as a built-in 
* Bee 7 oduction of - feature, is often desirable. It constitutes a 
experience and pr powerful sales point for such equipment. In 


which case AEROVOX engineers are ready 
to serve you. So... 


Send Us that 
NOISE PROBLEM... 


Engineering aid, samples, specifications, quotations, 
cheerfully submitted to responsible parties. 
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j 0) i FR . . smooth, efficient, 
Tailor-Made" power to match the job you want done. That's 
the versatility of the PILOT line of induction type motors in 


fractional H.P. ranging from 1/300 to 1/15. Write today for 
bulletin P-140. 








A NEW KIND OF GNING 


cELF- 


4 ul BEARING! 


Barber-Colman fractional-h.p. mo- 

tors are now available with oil-and- 

graphite-impregnated bearings 

mounted in slotted bronze dia- 

phragms which are flexible enough 

to eliminate all binding, misalign- 
ment, and related troubles. 
Smaller allowable bearing 
tolerances and assurance 
of longer life are added 
advantages. End many 
difficulties by specifying 
Barcol Motors. 
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SPEED SET-UPS ON HOBBER 


(Continued from page 51) 


are single-pole, normally open switches located in the 
right-hand column directly below the shaft supporting 
the feed control lever, and back of the feed valve plun- 
ger. They are mechanically maintained in the closed 
position and are opened by the work slide to stop rapid 
traverse at the end of the rapid traverse stroke. Switch 
No. 5 opens with downward rapid traverse, and switch 
No. 6 opens to stop upward rapid traverse. 

Switch No. 7 is a selector switch, mounted on the 
control panel, to determine the direction of rapid tra- 
verse. Switch No. 8 is an ‘ on and off’ switch to cause 
or stop operation of the coolant pump during the cycle. 
Switches Nos. 9 and 10 are push-button stations to 
select rapid traverse motion either up or down. Switch 
No. 11 is a start button to start the drive motor, and 
switch No, 12 is a stop button. 


SAFETY SWITCH CONTROLS RAPID TRAVERSE 


WITCH No. 13 is a single-pole, normally open limit 
switch, held closed to maintain a closed rapid tra- 
verse circuit, and is permitted to open by a cam actu- 
ated by an adjustable dog on the work slide. Since 
with this switch open, no rapid traverse in any direc- 
tion is possible, it is used for protection. That is to say, 
if switches Nos. 4, 5 and 6 should fail to open, it would 
cause further motion of the work slide, causing the trip 
lever shaft to rock until a cam on this shaft opened 
switch No. 13. Switch No. 14 is a single-pole, double- 
throw, limit switch to permit rapid traverse when out 
of cycle. With the hob slide in the feed or cutting posi- 
tion, and the feed lever in the off position, the switches 
designated as No. 14 and No. 1 will be opposite to that 
shown in the wiring diagram, and rapid traverse can 
be effected by depressing either of the push-button sta- 
tions to cause rapid traverse. 
At the end of rapid return, relay CRI is disconnected, 
de-energizing the rapid traverse motor brake solenoid 
SB and setting the brake for quick stop. The brake is 


HE work spindle and controls are positioned 
for operators convenience to promote most 
effective service in actual production. 
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THE BEAD CHAIN MANUFACTURING CO. 
16 MT. GROVE ST., BRIDGEPORT, CONN. 


* 
Reg 


U.S. Pat. Off 


BEAD CHAIN* 


With over 25 years experience we are 
prepared to cooperate thoroughly with 
manufacturers in the electrical field in 
the development of BEAD CHAIN* 
assemblies for practical and effective 
uses with their products. 





ESTaa.iisHeo 19'* 


Model 55 Automatic 0 
Double Setter, Bench e. (Cicer 


Type, will set two 14% p48 So. 


tubular rivets at a time. 
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TELL US about your product, its purpose, 
the performance required, present or 
planned method of heating. A blue-print 
would help .. . 


WE THEN RECOMMEND the Chrom- 
alox electric heating unit that our wide 
experience indicates would do the job 
best, all factors considered—performance, 
long service, assembly, cost. Often, at 
this stage, we are able to save on costs 
and time by suggesting better methods of 
applying electric heat... . 


TESTS ARE MADE either in our labora- 
tory or in your plant, of the actual unit 
in your product. We assist in planning 
these tests, detailing the various records 
required, which are carefully kept for 
checking .. . 


WE CHECK THE RESULTS of the tests 
against the voluminous records in our 
files, to assure that you are getting best 
possible performance, and if necessary 
to recommend modifications in unit or 
application to secure best results. Final 
tests ‘“‘make assurance doubly sure’, and 
you are set for profitable manufacturing 
and sales. 


This cooperation of expert electric heat 
engineers is open to any accredited manu- 
facturer to improve his present product or 
start a new product off on the right foot. 
No obligation. 


If you have a heating problem, tell us about it. In 
any case, mail the coupon with your letterhead for 
the 64 page Chromalox Book of Electric Heat. 


E this first step NOW! 


EDWIN L. WIEGAND CO. 


§ 7530 THOMAS BLVD., PITTSBURGH, PA. 





Constant 


Makes Ohio Motors 
Ever More Reliable 





Ohio Motors are built to operate quietly and 
reliably under difficult and exacting conditions, 
wherever long trouble-free service is an essential 
requirement. 


That they are fulfilling expectations with increas- 
ing satisfaction is evidenced by the fact that while 
the number of Ohio Motors in use is steadily 
increasing, the number returned for repair is 
constantly decreasing. 


Let Ohio Engineers cooperate with you in the 
solution of your motor problems. 


The Ohio Electric Mfg. Co. 


5905 MAURICE AVE., CLEVELAND, OHIO 
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set for a short predetermined period only, since the ad- 
justable timing relay TR is energized when both con- 
tactors RU and RD are open, and at the end of the 
delay period its contact re-energizes relay CRI, estab- 
lishing connection to the brake solenoid SB and releas- 
ing the brake. During rapid traverse when the timing 
relay coil TR is disconnected, a contact of either RU 
or RD energizes the relay CRI to release the brake. 

Solenoid SB is energized by relay CRI to release the 
brake while feed is in progress, so that the rapid traverse 
motor which is constantly coupled to the work carriage 
screw may be rotated without dragging the brake. At 
the end of rapid return, limit switch No. 4 is mechan- 
ically released, in conjunction with either No. 5 and 
No. 6 to prevent reclosing of the rapid traverse con- 
tactor until after a new work cycle is started. 

The hobbing machine is arranged for conventional or 
climb cutting, and may be converted from one to the 
other very easily. A means is provided to change the 
direction of rotation of the hob to accommodate special 
conditions. Climb cutting greatly speeds up production 
on many classes of work, and very often reduces the 
length of feed required which materially reduces the 
cutting time. 


Hf drive from the main drive clutch to the hob 
spindle is through hardened gears, and the shafts 
are mounted on heavy duty tapered roller bearings. 
Thirty-two of these bearings are used throughout the 
machine, in addition to a number of ball and roller 
bearings. The hob spindle is provided with bronze 
taper, adjustable sleeve bearings, and with independently 
adjustable end-thrust bearings. Support is also given 
the outer end of the spindle by an adjustable, bronze 
taper bearing. Taper-holed hobs are preferred for this 
machine because of their greater rigidity and accuracy. 
The work spindle is of large diameter with a large 
diameter face for mounting work adapters and has a 
No. 14 B & S hole in the front end, and a 2 in. hole 
running through it. Double row, tapered roller bear- 
ings are used to mount the spindle at the top and bot- 
tom, and the worm gear for driving the spindle is 
mounted between these bearings. The index worm 
which is integral with the worm shaft is also mounted 
on tapered roller bearings. Nine changes of hob speed 
are provided with hardened and ground pick-off gears. 
Index and feed changes are obtained through conven- 
tional swing arms which provide for rotation of the 
spindle in either direction, and for feed either way. 
Loading and unloading is made exceptionally easy 
and fast. As a result one operator can run several ma- 
chines on steady production work. The work spindle 
is in such a position that the operator does not have 
to bend over to load the machine, but rather assumes a 
vertical posture. To facilitate loading, the movement 
of a single lever unclamps the arbor support, retracts 
and reclamps it—all in one motion. After this a valve 
is turned which hydraulically clamps the work. 
Thorough lubrication is the life of any machine, and 
in the Type V it is assured by the automatic devices. 
A built-in lubricator meters the proper amount of oil 
continuously to all important bearings and ways. In 
addition, the overflow from the hydraulic system lubri- 
cates the main drive parts. 
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New manufactur- 
ing methods now 
make AlSiMag 
Steatite Ceramics 
available in sizes 
larger than have 
previously been 
considered within 
practical limits. 


Juul U.S. Pat. Off. 


AMERICAN LAVA CORPORATION ° CHATTANOOGA » TENNESSEE 


CHICAGO + CLEVELAND + NEW YORK + ST. LOUIS « LOS ANGELES + SAN FRANCISCO + BOSTON + PHILADELPHIA + WASHINGTON, D C 


Furnished to fit 
A devices by 
=" other makers, 
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Elements responding 
to temperature—con- 
tinuously reliable. 
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This photo shows actual 
size of the new G-E 
Kon-nec-tor. 





General Electric announces 
A NEW SMALL SIZE 
G-E KON-NEC-TOR 
LISTING AT 20¢ 


ENERAL ELECTRIC of- 
fers the designers of elec- 
trical machinery a brand new 
small size G-E Kon-nec-tor 
.an all glass mercury switch 
with 5 amperes continuous 
current capacity that /ists at 20c 
complete with lead wires and at 
only 15c without lead wires! 
The price and capacity of this 
new mercury switch make it 
particularly adaptable to the 
design of many kinds of elec- 
trical machinery such as ani- 





mated window displays, or as 
an automatic door switch on 
mechanical refrigerators, and 
on the glove and luggage com- 
partments on automobiles. 


Like other types of G-E Kon- 
nec-tors, this new small size 
mercury switch is a safe, de- 
pendable, long-lived contact 
device. Because of its patented 
construction, it may be operat- 
ed millions of times with un- 
varying efficiency. For further 
information, write or wire. 


HERE ARE OTHER TYPES 
OF G-E KON-NEC-TORS 


These simple, modern, electric 
switches are corrosion-proof, 
flash-proof, and dust-proof. Adapt- 
able to the design of all kinds of 
electrical machinery, they provide 
positive make-and-break cf the 
electrical circuits involved. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL €& ELECTRIC 
410 Eighth Street, Hoboken, N. J. 





INSULATING VARNISHES 


(Continued from p. 61) 





units has the advantage of ready placement in the ovens 
with the least interference with the working space and 
of the most accurate and simple means of heat control. 
With direct heating, a ventilating system is also im- 
perative. This involves the provision of a forced air 
fan and suitable vents so that all solvent vapors aris- 
ing from the varnish may be carried off since such 
vapors will injure the parts being treated as well as 
often causing vapors which, when mixed with air, will 
be of an explosive nature. 

For indirect heating of baking ovens an externally 
mounted air heater is employed in connection with a 
fan or blower, the entire outfit being conveniently 
mounted at the side, or on top, of the oven where it 
is entirely out of the way and does not occupy any 
working space in the oven. The air which is passed 
over the heater is carried through ducts to the oven 
from which it is then ejected or recirculated as the 
particular nature of the impregnating varnish renders 
practical and desirable. 

This circulatory system insures an even distribution 
of heat to the oven, so even that actual tests of a well- 
designed oven have shown a uniform temperature 
throughout of as low as five degrees variation. The 
circulation of the forced air through the oven also in- 
sures the necessary ventilation. If the fumes from the 
solvents are extremely volatile and liable to form ex- 
plosive mixtures they are all expelled but, under more 
favorable conditions, the expulsion of all of the heated 
air is unnecessary and a portion may be recirculated 
after the amount of vapor necessary to meet the Under- 
writers’ requirements is disposed of. This recircula- 
tion greatly adds to the conservation of the heat and 
conduces to rapid baking results. 


LACQUERS AND ENAMELS AIR-DRY 


ACQUERS and enamels are similar in their nature 

to varnishes and are widely used in electrical work 
as protective agents but are not intended for use as im- 
pregnants. They are composed of resinols, lacs or syn- 
thetic gums dissolved in alcohol or some special type of 
solvent. They are of the air drying type and are 
employed mostly as a covering coat over varnish im- 
pregnations as additional protection against moisture, 
oil and acid. They may be applied by dipping, brush- 
ing or spraying. The air drying requires but a short 
time, ranging from ™% to 2 hr., although some additional 
time for drying will improve results. 

One largely used type is the red oil-proofing enamel 
which is used for a coating on the exposed ends of 
commutators for the elimination of short-circuits and 
breakdowns due to the creepage of oil from motors or 
generators. Black enamel is also largely used as a 
final coating for field coils to protect against oil and 
moisture. Since practically all of the lacquers and 
enamels provide a smooth, glossy finish, they are useful 
in preventing the collection of dust and dirt even upon 
corrugated or recessed surfaces. 
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SAVE on THe “TURNOVER”... USE 
DOUBLE CHAMFERED NUTS 6, Central! 


% Whenever a product flares up with such money-saving potency 
that it captures the attention of nearly everyone engaged in industrial 
production, it's time to perk up and listen. 


Both Sides are Right Sides 


That's it. . . both sides of Central Double Chamfered Nuts 
are right sides. No heads or tails. Assembly line workers 
pick 'em up right side up every time. No thumbing 
or fumbling for BIG SAVINGS on assembly costs. 


a 
ANN 


Let us send samples of these clean, bright, well-made, 
uniformly shaped and threaded Double Chamfered Nuts. 
Find out how much faster they pick up and spin on for a 
perfect fit. Order any quantity in steel and brass for 
= day shipment out of stock. Write for full details 
today. 
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SALAS LUNN 


. or Specials—designed 
to meet your specific 
needs. 


CENTRAL SCREW COMPANY ciictco. ttinois 










"DO YOU USE "=" 
_PARTS LIKE - THESE?. d 
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SPRINGS STAMPINGS WIRE. FORM: OOMS : 


@ Hubbard makes them in any quantity, any material for 
every kind of mechanical application. Complete facilities 
include modern tools and equipment, heat treating, spot 
welding, tapped assemblies. Send your inquiry to Hubbard 
and get quotations that represent economy. 











557 Central Ave., Pontiac, Mich. 
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BALDOR’S ADVANCED 
ENGINEERING GIVES YOU 
EXTRA FEATURES AT 

NO EXTRA COST 


STREAMCOOLED. Entire exterior of motor 
frame constantly cooled by outer-mounted 
fan. A non-clogging cooling system. 


GLASS-INSULATED. Permits operating safely at 
much higher temperatures than is practi- 
te) (MAMA AT it 


NO EXTRA COST. Baldor Streamcooled, totally 
enclosed, glass-insulated motors are 
tet MM Me at eM lee My Ly) 
motors with ordinary insulation. 


Many other features eet mL) 
BALDOR Bulletin No. 202. Ask for it. 


BALDOR ELECTRIC COMPANY, ST. LOUIS 


Representatives in Principal Cities 
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| REG. US. PAT. OFF. & ‘ 


OREIGN COUNTRIES 


CREPE WADDING 


protects your product 
dresses your package 


# 


Showing how Lionel Corporaiion uses KIMPAK fo protect its latest model 
electric trains from shipping damage. 





@ When your product leaves your plant, it’s on its own. 
That’s why wise shippers everywhere are protecting their 
products, both large and small, from shipping damage with 
KIMPAK*—the ideal packing material. Light-weight, and flex- 
ible, KIMPAK guards against breakage, chipping or chafing 

. . against costly finish or structural damage. Soft, yet re- 
silient, KIMPAK is a safety-cushion and shock absorber... 
so light and clean it will not scratch even the most delicate 
finishes. 

But KIMPAK does more than guard against shipping dam- 
age, for its rich texture and snowy white color dresses up 
your package—adds a note of distinction that stimulates sales. 

For samples of KIMPAK and further information, mail 
the coupon today. 


*Reg. U. S. and Can. Pat. Off. 


c¢------------- 


FREE! 1940 Portfolio of KIMPAK 
KIMBERLY-CLARK CORPORATION EM-7 
Neenah, Wisconsin 


| Address nearest sales office: 8 S. Michigan Ave., Chicago; 
{ 122 E. 42nd St., New York City; 510 W. Sixth St., Los Angeles. 





Please send us the 1940 Portfolio of KIMPAK. 


ND Sacer: sxcssshuillarapi sin datapoints rip neal is cn ancisacdleip clic adh atleaadinl doc uaiedoaeaanadmid Rakion aadieael 


Address 
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Another type of lacquer is the fire-resistant type 
which is also water-proof and provides excellent insula- 
tion. It will not support a flame and is therefore 
safely used in places where fire hazard exists as in 
mines, on ships, ete. It is applied by brushing, gives 
a hard, glossy black finish and dries in the air in from 
1 to 2 hr. 

Compounds, as used in connection with electrical 
machinery, are principally employed for two distinct 
purposes: first, for coil and winding impregnation and, 
second, for the protection of the exposed ends of 
various stator coils. 


SPECIAL IMPREGNATING COMPOUNDS 


fa unlike the varnishes, compounds are formed 
of a base of some asphalt or bituminous solids 
which are rendered liquid by melting rather than by 
solution. These must be applied in a melted condition, 
the pouring temperature being about 350 deg. F. (177 
deg. C.) while the melting point is approximately 210 
deg. F. (99 deg. C.) below which temperature they 
assume their solid consistency. The principal use of 
insulating compounds is for the vacuum impregnation 
of the windings of oil-cooled transformers and the 
impregnation of fields that may be subjected to abnor- 
mal temperatures due to severe operating conditions. 
This type of compound is water-repellent, oil-proof 
and possesses high insulating properties that give it 
a special field of usefulness. 

Application is made by vacuum impregnation, pref- 
erably accompanied by air pressure after the impreg- 
nation has taken place. Since such compounds emit no 
volatile vapors that would form explosive mixtures 
when mixed with air, they may safely be used in con- 
nection with air pressure treatment without involving 
any hazardous conditions. 

The second form of compound, known as stator com- 
pound, performs a degree of insulation but is employed 
chiefly for protection of the ends of stator windings. 
This compound is a black or brown putty-like sub- 
stance which is applied to the stator windings with a 
trowel and, when baked, forms a solid covering which 
is oil- and water-proof and of great mechanical strength 
and durability. 

Baking requires about 15 hr. at a temperature of 240 
deg. F. (116 deg. C.). After application of the com- 
pound, and before baking, the surface may be smoothed 
over with a putty knife dipped in benzine, but to re- 
duce the consistency for use a special reducer is em- 
ployed which is made by the compound manufacturer 
for this purpose. Many of the various impregnating 
compounds call for special solvents. 

Among those organizations active in the manufacture 
of insulating varnishes and compounds and including 
those who cooperated in supplying the data and in- 
formation upon which this discussion is based are: 
Bakelite Corp., John C. Dolph Co., General Electric 
Co., The P. D. George Co., Insulation Manufacturers 
Corp., Irvington Varnish & Insulator Co., Mica In- 
sulator Co., Schenectady Varnish Co., Sterling Varnish 
Co., Westinghouse Electric & Mfg. Co. Photographs 
of baking ovens were supplied by: Despatch Oven Co., 
Gehnrich Oven Co. 
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High-Temperature 


i" BIMETAL 


IN THE 


cUARDIAN 





MULT! SPECIALTY CO. TOLEDO, OHI/C. 








Py The Guardian Limit Control is a regulating 
system which automatically operates draft 



















lool and check on any hand fired furnace, or in rs 

mae Ky | conjunction with electric heat control. FOR precision TIMING APPLICATIONS 
9 i This mechanical control saves both time @ Available in a diversity of speeds to meet your voltage, 
—+ | and fuel, prevents overheating and adds to frequency and torque requirements, Haydon timing motors are 
— i life of furnace. Chace High Temperature compact and easily mounted. Selt-starting, synchronous, com- 
— 1 45 Thasensatatio Biesatel iota nates sieemeet plete with oil-sealed gear trains. Output shafts are double bear- 
——>|| si : Te ee ing equipped; back lash held to a minimum. Particularly adapt- 
—m used to produce this automatic movement. able for industrial clocks, time switches, recording instruments, 

: For reliable, automatic movement of parts etc. Write today for descriptive data; no obligation. 
in your product, consult Chace Engineers. FOR PERFORMANCE. SPECIFY HAYDON 
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PORCELAIN 
PARTS 


that must stand 
rapid changes in 
temperature... =. 


A heat-resistant, refractory insulation used 
extensively in the manufacture of electric ranges, 
broilers, flatirons, air heaters, radiants, rheostats 
and immersion heaters. It is porous, of good 
mechanical strength and withstands sudden 
thermal changes. 

Send for Booklet, “Survey of Technical Cherac- 
teristics of Molded Ceramic Products." 





A Smooth “ Crumbless”’ Cut 
THROUGH 20,000 WIRES! 


S° complete is the impregnation of this Acme-wound 
ignition coil that the ends of the 20,000 turns of 41 
wire appear as one solid surface. No unreached areas, 
and each wire perfectly insulated. 

Designing and winding such difficult coils is an Acme 
specialty. Impregnating is done with Acme-developed 
compounds produced in Acme’s varnish plant and 
applied by operators long trained in this highly special- 
ized work. ‘*Acme”’ means dependability! 


(\Wire 
PRODUCTS 


COILS—MAGNET WIRE—VARNISHED INSULATIONS- CAPACITORS 
The Acme Wire Co., New Haven, Conn. 


PORCE OMPANY 





41 Muirhead Ave. Trenton, N. J. 
SE CES em 
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What's the Score..? 


¥& Need a “circuit” hit for a last minute rally? Well, 
when you're in a spot and need a “pinch-hitter”, call on 
Guardian to bat for you. Ten to one, you'll make a hit with 
the management—the sales department—and best of all, 
with your customers. 


And, remember this, when we say ‘‘service’’—we don't 
mean months—we don’t mean weeks—for Guardian serv- 
ice is measured in days—even hours. 


Average orders clear thru the Guardian plant in less than a 
week—whether it be one unit or a thousand, a new product 
or an old “standby”. 


RELAYS 


By GUARDIAN 


The scoreboard pictured 
above is completely con- 
trolled by Guardian Relays 
and Guardian Solenoids. 
Numbers pop up at the fiash 
of the umpire's hand, relayed 
from the finger tip Keyboard 
and Master Control shown 
at right. Two of these boards 
ere now installed in National 
League Parks by WHubertz 
Electronic Co., Chicago, Ill. 





Relays by Guardian are designed with modern production require- 
ments in mind. Small, compact, uniform, sturdy, easy to mount, 
Relays by Guardian will reduce assembly costs—make your product 
more responsive—more saleable. 


Ask Us To Make Specific Recommendations. Write 


GUARDIAN \ELECTRIC 


1627 West Walnut Street Chicago, Illinois 
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MACHINE TOOLS IN ARMAMENT PROGRAM 


Machine tool industry operating rate for May stood at 92.5 
per cent of capacity compared to 93.4 for April and 63.6 for 
May 1939, according to the National Machine Tool Builders 
Assn. The capacity index, however, holding above 90 per cent 
for the seventh consecutive month, reveals only partially the 
operating activity of the industry. The capacity itself, meas- 
ured in terms of payroll hours has increased monthly since last 
September, standing now 25 per cent above the capacity figure 
taken as the 100 per cent measure in September 1939. 

\pproximately $200,000,000 worth of machine tools is in- 
volved in the new national defense program and plans have 
been formulated by machine tool manufacturers for meeting 
this unprecedented demand on an already expanded productive 
capacity. 

J. E. Lovely, president of the National Machine Tool Build- 
ers Assn., speaking before the spring meeting of the organiza- 
tion on “Machine Tools and National Defense” stated: “In 
spite of the tremendous increase in demand and the heavy pres- 
sure for swift delivery, prices have been increased only so far 
as has been necessary to meet the increased costs of production 
which were inevitable under these circumstances. It is quite 
true that in certain cases there were substantial price increases 
with respect to some special machines; but on the average, I 
would say, on the basis of my own observation, that prices have 
increased since the outbreak of the war by not over ten to 
twelve per cent. 

“The industry has endeavored not to let the urgent demands 
of foreign buyers interfere with the requirements of American 
manufacturers. Delivery preferences have been given American 
customers. In fact, during recent months, the percentage of 
machine tool production going abroad has substantially declined. 

“Special consideration was given to the particular require- 
ments of United States aircraft engine builders, and the ma- 
chine tool industry has now succeeded in fulfilling by far the 
major share of current machine tool requirements for this 
purpose ... The industry is in a particularly good position to 
meet the challenge of tomorrow because during the last eight 
months it has already had what might be termed a dress re- 
hearsal for tomorrow's far more serious performance—and 
because throughout this period the industry has been absorbing 
and training additional men in preparation for the days which 
lie ahead of us... Right now, by far our greatest obligation 
is our responsibility for national defense. The President’s pro- 
gram involves demands for the Navy, the Army and for the 
aircraft industry. It is here that we hope our committee on 
cooperation with government departments can work with a 
planning committee to be set up by the government to act as a 
central authority to determine the priority we should give to all 
of the orders emanating from these three sources ... In taking 
care of all the demands for national detense, the greatest need 
is for long term planning.” 

William S. Knudsen, president of General Motors Corp., has 
been designated by Secretary of the Treasury Morgenthau to 
coordinate the activities of the machine tool industry in the 
United States following recommendations of the Machine Tool 
Coordinating Committee. A defense committee of the machine 
tool industry has been appointed as follows: chairman—Clayton 
R. Burt, president, Pratt & Whitney Div., Niles-Bement-Pond 
Co.; Henry Buker, vice president, Brown & Sharpe Mfg. Co.; 
I*. H. Chapin, president, National Acme Co.; Howard W. Dun- 
bar, vice president, Norton Co.; Ralph E. Flanders, president, 
Jones and Lamson Machine Co.; James Gleason, president, 
Gleason Works; Charles J. Stilwell, president, Warner & 
Swasey Co.; Fred V. Geier, president, Cincinnati Milling Ma- 
chine Co.; Norman D. Macleod, president, Abrasive Machine 
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Will it stand it? 


Need it stand it? Should it be 
lighter—or heavier? 


Is the material the best for the 
job? 


Would some change in design 
better performance? Lower 
cost? 


These are some of the questions 

Hunter's Engineering Depart- 
ment can answer for you from a wealth of specialized exper- 
ience and from test on test in our modern spring laboratories. 
We find the spring that's exactly right for your job; pre-test 
performance; produce it finally under rigidly controlled 
methods. 


It's a complete spring service, at your service if you'll write 


HUNTER PRESSED STEEL CO. 


LANSDALE, PENNSYLVANIA 
No obligation; please feel entirely free to consult us. 
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.) Yes sir—look at the sales charts for products that are making 
headway, look at the ledgers where profits are bulging— 
you'll see Brandywine fibre insulation specified in a great many 
cases. Indicative? Perhaps—but shrewd business judgment, too. 
For Brandywine fibre tubing is the base from which fibre fabrications 
can be machined and formed in any size or shape with ease, economy 
and service satisfaction. Our new catalog is on the press now. Why 
not write and reserve your copy today. A complete and thorough 
compilation of data—technical and non-technical—covering fibre 
insulation material . . . its uses, advantages, properties, etc. There 
is no obligation. 


BRANDYWINE FIBRE PRODUCTS COMPANY 


1402 WALNUT STREET WILMINGTON, DELAWARE 


















IGHT SPEED FOR 
ei ANY JOB! 


On all kinds of machines, from ma- 
chine tools to bakery ovens, the 
Speedmaster performs a single im- 
portant function—giving the right 
speed for every job. If you make 
or use machines with moderate 
power requirements, you can use 
the Speedmaster. 


Here is simplified, low-cost, infi- 
nitely variable speed. The Speed- 
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Speedmaster is mounted 
een the driving and 
pulleys, a belt running 
each to the Speedmaster. 
e Speedmaster is moved 
to one and farther from 
ther, one belt is forced 
Pr into the unit and the 
allowed to ride out. The 
ig center block compen- 
for this, maintaining 
tension. The pulley 
bly floats on its shaft, 
ne the belts always in 





















Write for your per- 
sonal Speedmaster 
data book and ask 
about our free trial 
offer. 






master is easily made a part of any 
machine that can be driven by one 
V-belt. No special belts, no springs. 
no special motor mounts. Speed- 
master is precisely and durably 
built. Pulley faces are “high im- 
pact”’ Bakelite, for smooth, silent 
operation. Lubrication by Oilite 
bearings and oil-circulating system. 
Wider speed range—over 6 to 1 
Instant infinite speed change at the 
touch of a finger, while the ma- 
chine is running. Speedmaster is 
the ultimate achievement in vari- 
able speed. 


The Speedmaster Co., 1207 Thacker 
St., Des Plaines, Ill. Div. Continental 
Machines, Inc. 

* 


Thousands of Speedmasters are in constant 
use in Doall Contour Machine Write for 
location of the one nearest you 
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VARIABLE SPEED PULLEYS 
WIDE RANGE... SIMPLICITY... LOW COST 
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All the fine engineering, design and craftsmanship 
you put into motors and other electrical equipment 
will not insure superior performance unless the 
quality of the materials themselves matches your 
engineering and manufacturing skill. Make sure 
of outstanding performance—use Newport Elec- 
trical Sheets, quality-proved through more than 
a score of years. 


Newport Electrical Sheets are 
made in sizes, gauges, and grades 
to meet all electrical requirements. 


EWPORT 
ELECTRICAL 


SHEETS 7% 
=e 
EL 


SATE \d 


NEWPORT PRODUCTS—Hot Rolled Sheets—Newport 
Electrical Sheets—GOHI Pure lron-Copper Alloy Sheets— 
Globe Brand Galvanized Steel Sheets—GOHI Enameling 
lron Sheets—KCB Copper Steel Sheets—Newport Long 
Terne Sheets—Newport Galvannealed and DeLuxe Metal 
Sheets. 









NEWPORT 
KENTUCKY 


ANDREWS PRODUCTS in Carbon and Alloy 
Steel: Bars ® Plates ® Universal Mill Plates 
Sheet Bars °® Billets ® Blooms ©® _ Slabs 





Tool Co.; Robert M. Gaylord, president, Ingersoll Milling Ma- 
chine Co.; Phil Huber, president, Ex-Cell-O Corp.; E. A. Mul- 
ler, president, King Machine Tool Co.; G. A. Rentschler, 
president, General Machinery Co.; Joseph L. Trecker, presi- 
dent, Kearney & Trecker Corp.; W. E. Whipp, president, 
Monarch Machine Tool Co.; J. E. Lovely, vice president and 
chief engineer, Jones and Lamson Machine Co.; and secretary— 
Tell Berna, manager, National Machine Tool Builders Assn, 


TELEVISION EXPERIMENTS TO CONTINUE 


Authorization of full commercialization of television will be 
considered by the Federal Communications Commission, accord- 
ing to an official report, as soon as the engineering opinion of 
the industry is prepared to approve any one of the competing 
systems of broadcasting as the standard one. Accordingly, 
with a view to encouraging research and experimentation on a 
wholly flexible basis, immediate action will be taken by the 
commission upon a number of pending applications for tele- 
vision experimental stations. These will be apportioned through- 
out the country in order to avoid any concentration of facilities 
in particular centers of population to the exclusion of the rest 
of the country. To further prevent monopoly and promote free 
competition among the different systems on a competitive basis, 
there will be strict limitation on the number of stations author- 
ized to any one licensee. The commission’s report indicates 
that it expects the industry to “insist upon such standards as 
will give definite assurance of satisfactory performance and 
continuity of service for the public comparable to the continu- 
ity of service displayed in the past history of the radio industry.” 

Allen B. DuMont Labs., Inc. has announced the discontinu- 
ance of all development activities on small picture television 
receivers and is now concentrating its resources on the produc- 
tion of large-screen, direct-vision receivers, using the 14 and 
20-inch cathode-ray tubes. Mr. DuMont stated: “Television 
long ago passed through its ‘head-phone’ stage, just as did sound 
broadcasting in its earlier days. Today the public is interested 
in large images that can be comfortably viewed by a group. 
The few dollars that can be saved by using smaller cathode-ray 
tubes are not worthwhile.” 


PLASTICS INDUSTRY ELECTS NEW OFFICERS 


Unanimously elected for the coming year at the annual busi- 
ness meeting of the Society of the Plastics Industry, which was 
held in Hot Springs, Va., were the following officers: Henry 
J. Kasch of Kurz-Kasch, Inc., president; Kenneth W. Macksey, 
Mack Molding Co., vice president; and E. F. Lougee, secre- 
tary-treasurer. Donald Dew, retiring president, automatically 
became chairman of the board. 


APPLIANCE SALES SWING UPWARD 


Washing Machines. Shipments in April totaled 135,179 
compared to 116,199 in the same month of 1939, an increase of 
16.3 per cent, and 149,730 in March 1940, a decline of 9.7 per 
cent, according to the American Washer and Ironer Manu- 


MEETINGS AHEAD 


August 26-30. American Institute of Electrical 
Engineers. Pacific Coast convention, Los Angeles, 
Cal. H.H. Henline, 33 W. 39 St., New York, N. Y. 

September 3-6. American Society of Mechanical 
Engineers. Fall meeting, Spokane, Wash. C. E. 
Davies, 29 W. 39 St., New York, N. Y. 

September 9-12. Illuminating Engineering Society. 
Annual meeting, Spring Lake, N. J. F. G. Horton, 51 
Madison Ave., New York, N. Y. 

September 18-20. National Industrial Advertisers 
Association. Annual conference, Detroit, Mich. Na- 
tional Industrial Advertisers Assn., 100 E. Ohio St., 
Chicago, Ill. 
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SPECIAL MOTORS 





Before you give up your good idea 
investigate SPECIAL MOTORS 





THE HOLTZER-CABOT ELECTRIC CO. 
MASS. 


Philadelphia, Pa. 112 South 16th Street 


125 Amory Street 


Chicago, Ill. 6161 South State Street 


BOSTON, 


New York, N. Y. 101 Park Avenue 





Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. tl. 
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LEADERSHIP! 


for automatic choking — 


PIERCE depends on WILCO 


As the world’s largest builder 
of automatic chokes, The 
Pierce Governor Company 
must have materials that 
are 100°% accurate and de- 
pendable. So it’s not sur- 
prising this industrial leader 
relies on Wilco for thermo- 
static bi-metals—exclusively. 
* Let Wilco’s famed research 
engineers, backed by more 


than 26 years of pioneering 
experience, help you. Write, 
describing any temperature 
control problem with which 
you are now faced and for 
full information on Wilco 
materials. * The H. A. 
Wilson Co., 105 Chestnut 
Street, Newark, New Jersey. 
Branch Offices: Detroit, Mich. 
and Chicago, III. 


WILCO THERMOMETAL 


(Thermostatic Bi- Metal) 
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ACCURATE! 


DEPENDABLE! 


America’s leading industrial concerns 
look to the Tubular Rivet and Stud 
Company for rivets of superiority — 
where absolute dependability is de- 
manded. These better rivets are speci- 
fied for quality in production and to 
maintain rigid standards of fitness for 
stress and strain. You'll find they'll give 
more satisfaction when included in 


your production charts! 


Many motorized models of our rivet 
setting machines are available in 
single stroke and multiple drive. In- 
quiries are invited — together with 


samples of work you wish to do. 


TUBULAR RIVET & STUD CO. 


World’s Largest Manufacturers of 


Tubular and Split Rivets 
WOLLASTON (Boston) MASSACHUSETTS 


New York Chicago Detroit Indianapolis San Francisco 
Nashville Dallas St. Louis 





facturers Assn. Shipments in the first four months of this 
vear totaled 546,455, an increase of 7.4 per cent over the same 
period of 1939 when shipments were 508,718. 

Ironers. April shipments were 11,984, up 15.7 per cent 
from the last April total of 10,350 but slightly lower than the 
12,048 shipments in March. From January to April shipments 
aggregated 44,588, 3.4 per cent above last year’s 43,094 total. 

Vacuum Cleaners. Sales in April hit a total of 170,209, 
an increase of 36 per cent over 125,026 in the same month last 
year, but 4.4 per cent below the March total of 178,129 accord- 
ing to the Vacuum Cleaner Manufacturers Assn. Sales for 
the first four months aggregated 612,879 topping the 492,202 
sales for the corresponding period in 1939 by 24.5 per cent. 

Refrigerators. Domestic household units sold during April 
amounted to 315,935 compared with 242,005 in the same month 
last year and 277,379 in March, respective gains of 30.5 per 
cent and 13.9 per cent, according to the National Electrical 
Manufacturers Assn. Units sold during January-April reached 
a total of 1,072,892 compared with 810,940 in the same period 
last year, up 32.2 per cent. 

Electric Ranges. Sales in April were 43,308 units com- 
pared with 26,141 in the like month of 1939, gain of 65.9 per 
cent. Nema reports 152,344 ranges sold the first four months 
of this year against 111,448 last year, up 36.7 per cent. 

Mechanical Stokers. Sales for the month of April amount- 
ed to 6,330 in comparison with 3,637 for April 1939 and 4,210 
for March 1940, gains of 74 and 50.3 per cent, according to the 
Department of Commerce. January-April sales for 1940 were 
18,055, 31.2 per cent above the 13,754 in the previous year. 

Oil Burners. Shipments amounted to 14,394 in April as 
compared with 10,640 in April 1939, gain of 35.2 per cent, and 
12,770 in March, up 12.6 per cent. Department of Commerce 
statistics show four months’ shipments to have been 51,649, 
30.9 per cent above 37,723 during the same period last year. 

Air Conditioning Systems and Accessory Equipment. 
Value of orders booked for April amounted to $2,425,139 as 
compared with $2,382,790 for April 1939 and $1,544,841 for 
March, up 57 per cent, as announced by the Department of 
Commerce. The total through April this year amounted to 
$6,643,932 against $6,276,835 last year, increase of 5.8 per cent 
in a seasonal item. 


ENERGY OUTPUT REACHES PEAK 


Production of electricity by the electric light and power indus- 
try for the week ended June 15 was 2,516,208,000 kw.-hr. as 
compared with 2,264,719,000 kw.-hr. in the comparable week 
of 1939 and 2,452,995,000 kw.-hr. in the preceding week, gains 
of 11.1 and 2.5 per cent. According to figures released by the 
Edison Electric Institute, total output in the four weeks ended 
June 15 amounted to 9,750,284,000 kw.-hr., 10.2 per cent above 
the 8,840,287,000 kw.-hr. produced in the comparable period 
of 1939. 


ABOUT PEOPLE YOU KNOW— 


Walter Samuel Carpenter, Jr., just elected president of 
E. I. duPont de Nemours & Co., is the first head of the com- 
pany in a century who has not come from the duPont family. 
Starting with duPont 30 years ago, in 10 years Mr. Carpenter 
won his way to the vice presidency. Most recently he has 
been vice chairman of the executive committee and also chair- 
man of the finance committee. 

Irving S. Olds, who has been elected chairman of the board 
of directors of the United States Steel Corp., succeeds Edward 
R. Stettinius, Jr. The latter has relinquished his chairman- 
ship and also resigned as a director and a member of the finance 
committee in order to serve as a member of the National De- 
fense Commission appointed by President Roosevelt. Mr. Olds 
has been a director and member of the finance committee of the 
corporation since October 1936. 

Henry S. Minster has been elected president of Roberts & 
Mander Stove Co. and Clarence V. Roberts, honorary chair- 
man of the board. 

A. F. Fisher has been appointed vice president in charge 
of engineering and manufacturing for Schick Dry Shaver, Inc., 
and K. C. Gifford, vice president in charge of sales. Mr. 
Fisher was formerly vice president and general manager of the 
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Robeson Rochester Co. Mr. Gifford left the Toastmaster Di- 
vision of McGraw Electric Co. to assume the general sales 
managership of Schick on January 1. 

William G. Church, Jr. has been appointed vice president 
in charge of sales for Samson-United Corp. (food mixers, fans, 
vacuum cleaners). He was previously associated with National 
Enameling and Stamping Co., Silex Co., Beardsley & Wolcott 
Mfg. Co. and Landers, Frary and Clark. 

J. Y. Dahlstrand has been appointed director of sales and 
engineering for Universal Gear Corp. For the past 2 years 
chief engineer of the corporation, Mr. Dahlstrand was previously 
associated with Westinghouse Electric & Mfg. Co. and Allis 
Chalmers Mfg. Co. 

Duane Swibold of 111 Bellevue, Detroit, Mich. is now as- 
sociated with Joseph B. Federico, industrial designer of Ni- 
agara Falls, and will represent his interests in the Detroit area. 

Raymond C. Cosgrove, vice president and general manager 
of the manufacturing division of Crosley, has been reelected 
chairman of the sales committee of the refrigeration division 
of Nema. 

Edward F. Stoeckle has been reelected president of Lib- 
erty Airflo Burners, Inc. (special oil burning equipment). 
Nelson J. Allaben, who has been active in the automatic heat- 
ing and cooling industry for nearly 20 years, has been named 
vice president and Allan F. Dodson, secretary and treasurer. 

John G. Bergdoll has been appointed chief engineer of York 
Ice Machinery Corp. First employed by York in 1914 as a 
machinist’s apprentice, Mr. Bergdoll subsequently became drafts- 
man, equipment development engineer, product engineer and 
assistant chief engineer. 

C. W. Simpson, formerly vice president and works man- 
ager of National Acme Co., has been made executive vice 
president. R. C. Kinley is now vice president and works 
manager. 

James S. Knowlson has been elected president of the Radio 
Manufacturers Association. Holding the offices of president and 
chairman of the board of Stewart-Warner Corp., he is well 
known in radio circles. During the past year Mr. Knowlson 
was chairman of the set division of the RMA. 

Carl J. Halborg has been elected president of Colonial 
Broach Co. (broaching machinery and broaches) to succeed 
the late Otto Lundell. Mr. Halborg who has been associated 
with the company since its organization in 1918 was previously 
secretary. A. G. Lundell and Arvid Lundell have been 
elected vice presidents, the latter in charge of manufacturing. 
David A. Nelson was named secretary and treasurer. 

W. J. Buechling is now chief metallurgist at Copperweld 
Steel Company’s new steel plant at Warren, Ohio. He was 
previously connected with Central Alloy Steel Corp. and Re- 
public Steel. 


NEW POLICE RADIO STANDARD ISSUED 


Offered with the objective of making the specifications pro- 
cedure less difficult, a new standard entitled “Specifying a Police 
Radio Communications System” has been prepared by the radio 
apparatus and electronic tubes section of the National Electrical 
Manufacturers Assn. supplementary to the standard “Useful 
Information on Police Radio Systems” published in 1935. It 
contains general information, apparatus and performance speci- 
fications, methods of measurement and definitions covering both 
mobile and stationary equipment comprising police radio com- 
munication systems. Nema member companies may obtain one 
copy free of charge, additional copies at 30 cents each. Non- 
member price is 50 cents a copy. 


PHOTO-ELECTRIC CELL PHONOGRAPH 


Marking one of the most important changes in sound reproduc- 
tion since Edison invented the phonograph, a photoelectric type 
that reproduces sound on a beam of light has been developed 
and demonstrated by Philco engineers. The rigid steel needle 
that grinds in the grooves of a record has been replaced by a 
sapphire floating jewel in the new instrument which merely 
glides in the grooves. A small bulb in the phonograph arm head 


casts a beam of light on a tiny mirror swinging freely on an 
axis above the jewel. As this vibrates in the record groove, it 
swings the reflected light beam on and off a small photo- 


JULY 1940 


ata: 
NEW BULLETINS 


ON COIL WINDERS 





Do you have the latest information on these 
UNIVERSAL COIL WINDERS? 


No. 84 Cross-Wound Coils for Radio Receivers. 
Ask for Bulletin 84. 


No. 96 _ _Layer-Wound Coils—“Cotton Interwoven” 
and Non-Insulated. Ask for Bulletin 96. 


No. 98 Heavy Duty Winding of Direct Current 
Field Coils, Paper-Insulated Transformer 
Coils. Ask for Bulletin 98. 


No. 102 “Synchronized Production” of Non-Insu- 
lated Coils. Ask for Bulletin 102. 


No. 104 Paper-Insulated Coils in Multiple Forms at 
High Speeds. Ask for Bulletin 104A. 


No. 105 (“Duo-Matic”): Up to 28 Paper-Insulated 
Coils Wound at Once. Ask for Bulletin 105. 
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POWER PLANT 


wv 
BUILT FOR YEARS OF SERVICE 





SCORES OF USES such as driving fans, movie projectors, and 
other light home appliances; powering toys, motion displays, 
switches and control systems—these and many other applications 
have proved the lasting dependability of the Alliance Model 
MS Motor, illustrated above. 


The MS Motor is unidirectional, available for either clockwise 
or counter-clockwise rotation. It may be wound for voltages 
from 24 to 250 at frequencies of 40, 50, or 60 cycles, with 
power outputs ranging from 1/250 to 1/800 H.P. consistent with 
duty cycle requirements. Finest materials and precision manu- 
facturing assure long life and freedom from breakdowns. Excep- 


tionally low priced. 


Write or wire for sample and complete information. 


ALLIANCE MFG. CO., Dept. H, Alliance, Ohio 




















AT THE CONTACT POINTS! 


If you are interested in uninterrupted machine 
operation . . lower costs . . increased profits, 
then insist on contacts by Callite. Engineers 
can tell you — it’s Callite’s careful follow- 
through in production that gives these contacts 
their greater reliability. A staff of specialists 
with over twenty years experience in contact 
materials, supervise Callite contact production 
every step of the way. Bring your contact prob- 
lem to us. Engineering Bulletin on request. 


CALLITE TUNGSTEN 


CORPORATION 
547 39th ST. - UNION CITY, N. J. + cable address: “CALLITES” 





MODERN CERAMIC AND PLASTIC 
MOLDING PLANTS CHOOSE 


UPS ea ht) 


Massive one piece cast stecl 
main frames 
a 
Simplified punch, die and 
core pin mounting for 
quick, easy set-ups 
& 
Accurate fill and pressure 
adjustments 
& 

Adaptable for making odd 
shaped pieces with projec- 
tions and cores 
e 
Both upper and lower 
punches apply pressure 





SINGLE PUNCH—TOGGLE TYPE 
COMPLETE SIZE RANGE IN = BOTH 
SINGLE PUNCH AND ROTARY MODELS 
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electric cell, which transforms these vibrations into sound. One 
jewel, it 1s estimated, will last from 8 to 10 years or approxi- 
mately 30,000 to 40,000 playings with this new method and the 
life of a record is increased from 75 to 1000 playings. 


NEW PLANTS, EXPANSIONS 


Westinghouse Electric & Mfg. Co.’s $500,000 expansion 
program at the Mansfield, Ohio plant has been started to in- 
crease the plant’s capacity in the production of household re- 
frigerators. Principal projects of construction will be a new 
three-story metal stamping building for the fabrication of metal 
parts for refrigerators and an addition of two stories on one 
of the present buildings to increase the wire goods department. 

C. S. Brainin Division of I. Stern & Co., Inc., manu- 
facturers of electrical contacts, precious metal products and 
thermostatic bimetal, have moved to new and larger quarters 
at 233 Spring St., New York. 

Handy & Harman has taken added floor space at its present 
location, 82 Fulton St., New York, to take care of an expand- 
ing gold and silver business. 

Monsanto Chemical Co. will construct a new plastics 
plant at Springfield, Mass. for the production of polystyrene 
plastics and a broader range of phenolic plastics. Plans for 
additional electric furnace capacity for the production of ele- 
mental phosphorus at its Tennessee plant are another step in 
the company’s expansion program. 

American Cyanamid Co. is planning to build a $500,000 
plant at Wallingford, Conn. for the production of resins for 
the plastics industry. 

Carbide and Carbon Chemicals Corp., a unit of Union 
Carbide and Carbon Corp., has started work on a major new 
plant development in Texas City, Texas, which will eventually 
involve an expenditure of between $5,000,000 and $10,000,000, 
for the manufacture of synthetic organic chemicals from re- 
finery gases. 

National Tape and Webbing Distributors, Inc. has been 
formed at 3701 N. Broad St., Philadelphia, with Eugene J. 
Ronan, formerly president of J. Sullivan & Sons Mfg. Co., as 
president and general manager. 

G-M Laboratories, Inc. is erecting a new plant in the 
Montrose manufacturing district of Chicago to provide larger 
manufacturing and research facilities for its line of scientific 
electrical instruments, control apparatus, light duty mechanical 
relays, etc. 

Roller-Smith Co. has transferred its switchboard division 
from Bethlehem, Pa. to a recently acquired plant in Allentown. 
J. E. Bevan is manager with supervision over both engineering 
and manufacturing. 

Associated Research, Inc. has announced the removal of 
its laboratory and office to 431 S. Dearborn St., Chicago. 

Birtman Electric Co. is expanding its Rock Island, Ill. 
plant by approximately 35,000 sq. ft. to increase capacity for 
the manufacture of washers, irons, and vacuum cleaners. 

Allis-Chalmers Mfg. Co. has just moved into its new Oak- 
land, Cal. plant which was completed in 45 working days. 

Ritter Equipment Co., Inc. has been formed as a sub- 
sidiary of the Ritter Dental Manufacturing Co. to make medi- 
cal equipment for physicians and hospitals. This new field 
which the company has entered supplements its line of dental 
equipment which it has manufactured for 53 years. 

Kulka Electric Mfg. Co., Inc. has moved to 30 South St., 
Mt. Vernon, N. Y., from 108 East 16 St., New York, where 
an entire building has been taken over. 


FORTY-PLUS RE-EMPLOYMENT MOVE GROWS 


“Forty-Plus Clubs,’ voluntary cooperative associations for 
executive placement of men over 40 years of age who have been 
earning at least $4,000 yearly, now number over 30 throughout 
the United States. An analysis of 11 club reports indicates a 
total membership of 1995 of which 699 individuals have been 
returned to active work in industry. 

With the objective of selling each other back into useful 
work in American industry, these men must be able and will- 
ing to devote about half time to the work of the group and 
members are assigned definite duties as soon as accepted. Some 
call on a carefully selected list of business organizations, ac- 
quainting the chief executives with the purposes of the group, 
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the concentration of executive ability and experience here 
available, and try to develop openings into which some one of 
their fellow members might fit. Others are active in member- 
ship, placement and public relations committees, coordinating 
the work of those out on the firing line. A general meeting 
is held weekly at which all job openings are made known. In 
New York and Chicago alone, over 2000 prospective positions 
have been found, not all of which of course have been within 
the scope of work for which members are qualified. 

While each club is a unit in itself, all cooperate with each 
other as occasion demands. Thus, when a club finds an open- 
ing which it cannot fill, that position is made known to another 
group which may be able to present a qualified candidate. 


INTERNATIONAL HARVESTER TO SELL COOLERS 


Extending its activities into the refrigeration field, the Inter- 
national Harvester Company has placed on the market a line 
of electrical, as well as gasoline-powered, walk-in coolers de- 
veloped primarily for the farms but which may be used by 
industry generally wherever refrigeration or cold storage space 
is required. 

Offering these units in 10 standard sizes ranging from 110 
to 572 cu.ft., the company can equip them to serve simply as 
cold storage boxes or with quick-freezing compartments for 
storage of meats, fruits or vegetables over long periods. 
Coolers alone, without refrigerating equipment, range in price 
from $225 to $525. With an electrical refrigerating unit, which 
will maintain temperatures as low as 32 deg., the price ranges 
from about $600 to $1000. 

In addition to capitalizing on the rapid growth in farm 
electrification under the Rural Electrification Administration's 
program by entering the refrigeration field, International 
Harvester has applied electrical power to some of its products 
which were formerly hand or gasoline-motor operated, such as 
cream separators, milkers and feed grinders. 


NEW COMPANY DIVISIONS CREATED 


Casco Products Corporation, Bridgeport, Conn., has estab- 
lished a new home appliance manufacturing division with A. O. 
Samuels, former president of Samson-United Corporation, as 
general manager and Jack Schenberg, former assistant secre- 
tary and director of merchandising of Samson-United, as 
assistant manager. 

Bell & Howell Company has formed an electronics divi- 
sion at the company’s engineering laboratory in Chicago. De- 
voted exclusively to design and engineering problems associated 
with sound phenomena, the new division will have complete 
jurisdiction over all Bell & Howell research, development and 
manufacturing in the field of sound equipment and television, 
and will also authorize standards for construction and inspec- 
tion of electronic equipment, providing the inspection instru- 
ments necessary for the maintenance of these rigid standards. 
Louis A. McNabb has been named director. 

Westinghouse Electric & Mfg. Company has created a 
separate vacuum cleaner section in the appliance department 
to coordinate activities on that appliance. 
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REVOLUTION CLUTCH 


An automatic clutch for intermittent 
and positive drive. 

Especially valuable for cutting or 
punching operations, packaging ma- 
chinery, etc. 

Simple trip makes it suitable for me- 
chanical, electrical or manual control. 


Write for booklet giving full information 


THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING... FRICTION... SINGLE REVOLUTION... SLIP... SPECIAL 


THE HILLIARD CORPORATION 


106 WEST 4TH ST. ELMIRA, N. Y. 





JULY 1940 


THE HILLIARD SINGLE- 


Large Stocks... Uniform High Quality... 
immediate Shipment . « « Principal products include— 


Alloy Steels,Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plantsat: Chicago, Milw aukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 
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THIS NEW A. C. RELAY 
HAS ONLY 1 MOVING 


Sas Long Life! 


Service—over 5,000,000 operations 

without breakdown in actual test—is 
assured in this H-B relay. Mercury to 
mercury break will operate in any posi- 
tion within 45 degrees of vertical. Has 
no A.C. hum or chatter and no exposed 
arc. Listed under re-examination Service 
of the Underwriters Laboratories. Inc. 
Write today for illustrated folder; no 
obligation. 


ce mS 





2531 N. BROAD STREET, PHILADELPHIA, PENNA. 
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MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 








A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 


advertised in ELECTRICAL MANUFACTURING. Also consult adver- 


tising pages, turning to advertisers’ index two pages removed from back 
cover. Always use the latest issue since content is corrected each month. 








Write for Bulletin 3 E 


LANDIS & GYR Inc. 
104 5th Avenue, New York 





FISH SPINE BEADS 


re Sturdy ceramic beads with ball and socket 
joint action. Not affected by moisture, oil or 
heat. Bending does not expose wires. Tapered 
holes for easy stringing. Free sample card with 
prices and details. 


STRUTHERS DUNN, Inc., Tis) ae TP 











w —COILS— 
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aper Sectio 
WV Bobbin Wound 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 








CARBON 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


-tCERO, Iie. 
3450 So. 52nd PAT Suburb of Chicago 










ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


ALLOYS, Bronze 

Runting Brass & Bronze Co., Toledo. O 

Revere Copper & Brass, Inc 230 Park Ave., New York, 
NW 


Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 
Sommers Brass Co., Inc., Waterbury, Conn. 


ALLOYS, Copper 

American Brass Co., Waterbury, Conn 

Mallory & Co Inc., P. R., Indianapolis, Ind 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
i 4 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn 

Somers Brass Co., Inc., Waterbury. Conn 


ALLOYS, Magnesium 
Dow Chemical Co Dowmetal Division, 1450 E. Main 
St., Midland. Mich “‘Dowmetal.”’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y 
**Cerromatrix,’’ Cerrobase,’” ‘‘Cerrobend."’ 


ALLOYS, Nickel 

International Nickel Co., Inc 67 Wall, New York, N. ¥ 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
Dis 

Somers Brass C« Inc., Waterbury, Conn 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 
Driver-Harris (« Harrison, N. J 
Hoskins Mfg. (C« Detroit, Mich 


ALLOYS, Zinc 
New Jersey Zinc Cc 160 Front, New York, N. Y. 


ALUMINUM 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


AMMETERS. See Instruments 
ANODES, Nickel, Brass and Copper 


Revere Copper & Brass, Inc., 250 Park Ave New York 
as. 
Seymour Mfg. (« Seymour, Conn. 


Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


ARMORED CABLE Strip Steel 


American Steel & Wire Co., Rockefeller Bldg., Cleve 


land, O (United States Steel Corp Subsidiary 
Roebling’s Sons Co., John A., Trenton, N 
ARMS, Flexible 
White Dental Mfg C S. S., 211 S. 12th St., Phila 


delphia, Pa 


ATTENUATORS. See Resistors, Radio 
Control 


BEADS, Insulating 


American Lava Corp Chattanooga, Tenn 

Dunn, Inc Struthers 1317 Cherry Philadelphia, Pa 
Fish Spine 

Star Porcelain Cc 41 Muirhead Ave., Trenton, N. J 
Lavolair 

Steward Mfg. C D. M., Chattanooga, Tenn 


BEARINGS, Ball and Roller 
‘ 


Ahiberg Bearing 1030 West 47th, Chicago, Tl 


Bearings (« of America, 519 Harrisburg Ave., Lan- 
caster I 

Fafnir Bearing Ce New Britain. Conn 

Hooner Ball & Bearing Ce Ann Arbor, Mich 


Landis & Gyr, Inc 104 Fifth Ave New York, N. Y. 
New Departure Division General Motors Sales Corp., 
Bristol, Conn 


Norma-Hoffmann Bearings Corp., Stamford, Conn. 
Pyctt Foundry & Machine C« 328 N. Sangamon, Chi 
eago, Ill 


S K F Industries. Ir Front & Erie Ave., Philadel- 
phia, Pa 

Timken Roller Bearing Co., Canton, Ohio 

BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 


Bunting Brass & Bronze C« Toledo, O. 

BEARINGS & BUSHINGS, Graphite 

sound Brook Oil-Less Bearing Co., Boundbrook, N. J 

Bunting Brass & Bronze C« Toledo, O 

General Electri Ce Section C-60, Plastics Dept., 1 
Plastics Ave Pittsfield, Mass 

Morganite Bru ( In Long Island City, New York 

BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Ce soundbrook, N. J 

rar e Fil Products Co., 1402 Walnut, Wilming 
; D 





Formica Insulation Co., 4638 Spring Grove <Ave., Cin 
cinnati, O 

General Electric Co., Section C-60, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
». Y **Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Il. “In 
surok.’’ 


BERYLLIUM COPPER, See Copper, Beryl- 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Terminal 


3urke Electric Co., 12th and Cranberry Sts., Erie, Pa. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines. Blue Printing. 


BOLTS, NUTS AND SCREWS 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Progressive Mfg. Co., Torrington, Conn. 

Ryerson & Son, Inc.. Jos. T., Chicago, Ill. 
Scovill Mfg. Co., 65 Mill, Waterbury. Conn. 


BOLTS, Stove 
American Screw Co., Providence, R. I. 
Central Serew Co., 3519 Shields Ave., Chicago, Ill 
Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y 
Pheoll Manufacturing Company, Chicago, Illinois. 
Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
is ae 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Mlinois. 


BOXES & CABINETS 


Angle Steel Stool Co., 232 Oak St., Plainwell, Mich. 


BOXES AND CARTONS 


Hinde Dauch Paper Co., 4007 Decatur, Sandusky, O 


BRASS, BRONZE AND COPPER 

American Brass Co.. Waterbury, Conn. 

American Nickeloid Co., 1322 Second St., Peru, Il. 
(Pre-finished. ) 

Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 
Mad 

tridgeport Brass Co., Bridgeport, Conn 

Revere Copper & Brass, Inc,, 250 Park Ave New York 
N > 


J 7 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn 


BRIGHT NICKEL PLATING PROCESS. 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 


Bunting Brass & Bronze Co., Toledo, O 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


tecker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 

General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Ine., Long Island City, N. Y 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 


ings, Bronze. 
BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 
CABINETS & BOXES, Sheet 


Angle Steel Stool Co., 232 Oak St., Plainwell, Mich. 


CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
toston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Il. 
General Elec. Co.. Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Rockbestos Products Corp., 751 Nicoll, New Haven, Conn. 
toebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
toston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, III. 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
““Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp, 751 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 717 Center, Brockton, Mass. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
toston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Tl. 
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WHAT DOES THIS MEAN TO YOU? 
WHAT DO GOOD CASTINGS MEAN TO YOU IN YOUR MANUFACTURING? 
WHAT DO SOLID CASTINGS MEAN TO YOUR CUSTOMERS? 


C. H. FOSTER PRESSURE CASTINGS. ING, FRANK WEBSTER 


Chairman of Board a Factory, Manager 


GEO. H. RALLS Zine and Aluminum Die Castings JOE OBERMAYER 
’residen so . ‘ - ’ se Chief Engineer 
rare 21500 St. Clair Ave.. Cleveland. Ohio 













CLARE Individualized 
Relays are standard types, 
individually engineered 
and designed to fit your 
job. Available in any coil 
and contact combinations. 
Details of your require- 
ments will be handled in all 7 aS 
secrecy. Write for descriptive catalog 


C. P. ae C0. i 


aad & LAMON AVES. - CHicaca * Counters (electric) 
* Contact assemblies 





























@ Be sure to secure the proper 
grade of porcelain—correctly de- 
signed for your purpose. For 
many years we have satisfactorily 
produced porcelain parts built to 
the customers’ specifications. Send 
us your inquiries—you assume no 
obligation. Write today. 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety — Insulated ote and Thyrotron Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


an ae ° 
MUHA 


AKRON, OHIO 









Ree A RA, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
09) 9 BRE ASE 
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Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR--GAS 
Etc 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 

















quicket than a Shot Viecut 


INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
transmitters, etc., 1,000, 5,000, 10,000 
volt ranges; 1/16 amp. up. “SLO-BLO” 
fuses for motors, solenoids, etc. AIRCRAFT, 
AUTO, RADIO and SIGN FUSES; fuses for 


en all kinds of instruments, fuse mountings, etc. 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE CHICAGO, ILL. 











VARNISH 
APE oT 


MICA e he PAPER 
FIBRE VARNISHED 
TUBING or CAMBRIC 


SLEEVING SLOT WEDGES 


Eben weed 
MANUFACTURERS CORPORATION 


565 West Washington Bivd 
hee sty 


N05 Leader Building 
Cleveland, Ohio 
DETROIT * MILWAUKEE © MINNEAPOLIS © PEORIA 


TRICO OILERS 


SAVE TIME - OIL-WORRY 


NEW—MODERN—STREAMLINED 
UNBREAK ABLE 


Modernize your equipment 
—increase machine life— 
lower maintenance costs— 
reduce idle-machine time— 
promote safety with TRICO 
OILERS. There's a type for 


every application. 
WRITE FOR BULLETINS 


TRICO FUSE MFG. CO Milwaukee, Wisconsin 
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Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill (Glass. ) 


CADMIUM, Plating 


Udylite Corp 1651 E. Grand Blvd Detroit, Mich 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum. 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


CASTINGS, Die 


Aluminum Co f America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

American Brass Co., Waterbury, Conn 

Dow Chemical C« Dowmetal Division, 1450 E. Main, 
Midland, Mict Dowmetal (Magnesium Alloy.) 

Pressure Castings, Inc 2150 St. Clair Ave., Cleveland 


Ohio (Aluminum & Zinc). 


CASTINGS, Gray Iron & Semi-Steel 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich Dowmetal.”’ 


CASTINGS, Monel, Nickel and Nickel Alloy 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 


Bunting Brass & Bronze Co., Toledo, O. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

CASTINGS, Round 

Pyott Foundry & Machine Co 328 N. Sangamon, Chi 
cago, Ill 

CEMENT, Commutator 

Ideal Commutator Dresser Cx 1008 Park Ave., Syca 
more, Ill 

Mica Insulator C« Dept. 31, 200 Varick, New York, 
N. ¥ 

Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CEMENT, Liquid Porcelain 


Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 
American Lava Corp Chattanooga, Tenn 


Louthan Mfg. C« East Liverpool. O 
Sauereisen Cement Co., Pittsburgh, (15) Pa 
Steward Mfg. ¢ D. M., Chattanooga, Tenn 


CHAIN, Socket 


stead Chain Mfg. Cx 16 Mt. Grove, Bridgeport, Conn 


CHAINS, Roller 
Pyott Foundry & Machine Cc 328 N. Sangamon, Chi- 
cago, Ill 


CIRCUIT BREAKERS 

Allen-Bradley Co 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co Industrial Control 
Div Hartford, Conn 

Chase-Shawmut Co., The, Newburyport, Mass. 

General Electric C¢ Schenectady, N E 

Heinemann Elec. Co., 99 Plum, Trenton, N. J. ‘Re 
Cirk-it 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 





CLIPS AND MOUNTINGS, Fuse 


Dante Elec. Mfg. Co., Bantam, Conn 


Ilsco Copper Tube & Products. Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B 2300 Wabansia Ave., Chicago, III. 

Littelfuse, Inc 4252 Lincoln Ave., Chicago, Il 

Patton MacGuyer Co 17 Virginia Ave.. Providence, 
R. I 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 


Acme Wire Co., New Haven. Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
‘Turbo.’ 

General Electric (Cc Section M-0167 Appliance and 


Merchandising Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Il 

Mica Insulator Co Dept. 31, 200 Varick, New York, 
ek: “‘Armatite,’’ Empire.’’ 

Westinghouse Elec. & Mfg. Co.. Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLOTH, Tracing. See Drafting Room 
Supplies. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y 


COIL (Coils) 
Armature and Field See Coils 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets See Coils 
Impregnators Vacuum. See Ovens, Industrial. 
Induction See Coils 
Resistance. See Units and Elements. 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 

Acme Wire Co., New Haven, Conn 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Electrical Coil Winding Co., 2731 Saunders. Camden, 
r. J 





Electricol Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Schenectady, N. Y 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass 


Roebling’s Sons Co., John A., Trenton. N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co.. 1008 Park Ave., Syca- 
more, Ill 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 
General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J 


CONDENSERS, Fixed 

Acme Wire Co.. New Haven, Conn. 

Aerovox Corp., New Bedford, Mass. 

Centralab, Div. of Globe Union, Inc 900 East Keefe 
Ave., Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind, 

Solar Mfg. Corp., Bayonne, N. J. 

Sprague Products Co., North Adams, Mass 


CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Sherman Mfg. Co., H. B., Battle Creek, Mich 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 
CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Til. 

Morganite Brush Co., Inc., Long Island City, N. Y 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O. 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee. Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 
Chase-Shawmut Co., The, Newburyport, Mass 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y¥ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 
CONTROLS AND VALVES, Temperature 


(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 

Div., Hartford, Conn 
Barber-Colman Co., Rockford, II. 

General Electric Co., Schenectady, N 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 
Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 
Mc 


Somers Brass Co., Inc., Waterbury, Conn 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 

Insulated. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, I}. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Il. 

Driver Co., Wilbur B., Newark, N. J. 

General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
eago, Ill. (Glass.) 

Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.”’ 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill. 
Rockbestos Products Corp., 751 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 
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FOR COMPLETE DEPENDABILITY 


IN THERMOSTATIC CONTROL 
Baker Iridium-Platinum Contact Points 


HE delicate adjustments to which the unvarying precision in performance of the 1940 Meter 
Chronotherm of Minneapolis-Honeywell is due, is dependent upon Baker Platinum-lridium 


Contact Points, representing the best obtainable in material and workmanship. 


We are the largest refiners and workers of the platinum metals in the world and the purification and 
alloying of all our metals is done under strict scientific control. We employ none but expert workers in 
manufacturing. No matter for what purpose you need contacts, whether for light or heavy duty, whether 
of platinum, palladium or their alloys, silver, gold or tungsten, we can supply you. Just tell us your needs. 


BAKER & CO., INC. 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 


113 Astor St., Newark, N. J. 
SAN FRANCISCO 












NEW YORK CHICAGO 





SEE OUR 
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Dependable Circuit Control RELAYS 


You get positive, ee ww 
sure operation — eS 
trouble-free con- 
trol circuits—with 
Leach light duty 4 
and 6 ampere re- 
lays. 


ea Feat eeentialp al 


SPEED-O-SCOPE 


No part can twist 
or turn out of line. 


For AC or DC. ; Type 1157: Contacts 1/4,’ dia. 


Write for complete Rating: 6 amps. at 115 volts AC 
catalog. List Price: $4.50 


LEACH RELAY COMPANY 


5915 Avalon Blvd., Los Angeles, Calif. 
Lawrence and Lamon Aves, Chicago 15 E. 26th St., New York 





Worm Drive Back Geared 
FLEA POWER MOTORS 


110 VOLT 


AC, DC, or Universal 





Motorize your products or make them Automatic with —_ ; : 
Speedway Motors. a ees Stas Se s aa 
Dependable 110V Miniature Motors . . . types that 
=— meet Faw —— = . ee ae 
be. 2+ K&% GC TR & iversal, cased or . . 
skeleton types, with or without back gears . . . any The use of molded plastics instead of wood and 
Cee Cost .- " predaged la great Gembere hy mesons | reduced th ight, | d th ducti 
cha m n 
re volume won methods, these reliable little motors metal reduced the weig t, owered the pre uction 
are surprisin inexpensive. . 
aoe: Technical Service... . state your problems, we'll give cost and improved the appearance of the Speed- 
Ss: = our oa with prices, quotations and possible oO S 
\ elivery dates. - . 
Any quantity . . . ! or 1,000,000 on short notice— ope 


sold singly, in dozens or thousands. 
Write for Motor Sheets 


SPEEDWAY MFG. CO 
1828 So. 52nd Ave., Cicero 


For large, precision parts molded of plastics, write— 


Chicago Molded Products Corporation 


1024 North Kolmar Ave. Chicago, Illinois 


JULY 1940 


SPECIALISTS IN GEAR AND 
TS at ee 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


TIE MACHINE & GEAR CO. 


Ndi [eg 48) vate en leh ae 













With Offices in 80 Cities 
GRAYBAR Company 
HicH Grape KIRKLAND 


To manufacturers of high grade apparatus. 
who cannot afford to be judged by the 
standards of the retail bargain counters. 
Underw riter” s peners l nits in three lens 
sizes, 2’, 1 1/16’, 11/16’, for Tungsten or 
Neon lamps. 
WRITE FOR TEN PAGE CATALOGUE 
Manufactured by 


H. R. KIRKLAND CO., MORRISTOWN, N. J. 








SIGNAL, 
14 te Fe 
INDICATOR 


of highest quality. 
In all voltages up 
to 250. We invite 
inquiries from 
manufacturers. 


J} WERZOG ‘=S 
MINIATURE LAMP WORKS 


ie Established 1911 


LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 





Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
Thermolain,’’ ‘‘Lavolain.’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, I 

Guardian Utilities Co., Michigan City, Ind 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y¥ 

Lord Mfg. Co., Erie, Pa 

Pyott Foundry & Machine Co., 328 N. Sangamon. Chi- 
ago, Ill 

Richardson Co., Melrose Park (Chicag¢ Ill 

Torrington Mfg. Co., Torrington, Conr 


CUPS, Oil and Grease 
Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave Chicago, 
Il 


Hunter Pressed Steel Co., Lansdale, Pa 


Speedway Mfg. Co 1828 S. 52nd Ave Cicero, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis 
DIALS 


Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Il 

Richardson Co., Melrose Park (Chicago I 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 
Willor Mfg. Co., 76 Spring St New York. N. Y. 


DRAFTING ROOM SUPPLIES 
Keuffel & Esser Co., Hoboken, N. J 


DRIVE SCREWS. See Screws, Self- 
Tapping. 
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DRIVES, Machine Toot 

Cullman Wheel ¢ 1328 Alt i. Chicago. Til 

Pyott Found & Machine (¢ 8 N. Sangamon St 
Chicago “Hl 


DRYERS, re are Vacuum 
Stokes Machine F 46 Tabor Rd., Olney, P. O., 
Philadelphia Pa 


ELECTRICAL SHEETS 


(For Sheet Stee See Sheets, Steel.) 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary 

Granite City Steel C« Granite City, Ill 

Newport Rolling Mill C« Newport, Ky. 


Republic Steel Corp.. Cleveland, O 
Ryerson & Son, Inc Jos. T., Chicago, Il 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ELECTROPLATING EQUIPMENT & 
SUPPLIES 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 

ENAMELS. See Finishes. 


ENGINES, Diesel 


Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave Chicage Il} 

EYELETS 

American Brass Co., Waterbury, Conn. 

Platt Bros. & C<¢ Waterbury, Conn 

Scovill Mfg. C 65 Mill, Waterbury, Conn 

FACTORY ee ee & oe a 
Angle Steel Stool ¢ 232 Oak St., Plainwell, Mich. 


FAN BLADES AND WHEELS. 
Wheels, Blower and Fan. 


See 


. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 

American Felt Co.. Inc., 315 Fourth Ave., New York, 
os es 

Felters Co., Inc 201 South, Boston, Mass 


Western Felt Works, 4029-4115 Ogden Ave., Chicago, Il. 


FERRULES 

American Brass C Waterbury, Conn 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Revere Copper & Brass, Inc 230 Park Ave., New York 
N.. 2 

Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass 


FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 


(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 

ton, Del. 

General Electric Co., Section C-60, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass Textolite’’ (‘‘Cetec 
Cold Mold) 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd.. Chicago, Il 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer 
less,"’ ‘*‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J 

Taylor Fibre Co., Norristown, Pa. 


FINISHES 


(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh. Pa 

Ault & Wiborg Corp., 75 Varick St., New York, N. Y. 
Polymerin 

Egyptian Lacquer Manufacturing Co., Rockefeller Cen- 
ter, New York, N. Y¥ 

New Wrinkle Inc Dayton, Ohio (Wrinkle) 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 


Alden Products Co., 717 Center, Brockton, Mass. 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
General Electrie Co Section M-0167 Appliance and 


Merchandise Dept Bridgeport, Conn 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLEXIBLE ow ee 


White Dental Mfg. C 211 S. 12th St., Phila- 
delphia, Pa. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSES, Enclosed 


Chase-Shawmut Co., The, Newburyport, Mass. (Shaw- 
mut, ‘Shur-Lag,’’ ‘“‘Therm-a-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn 

General Electric Co Section M-0167 Appliance and 


Merchandise Dept., Bridgeport, Conn 
Littelfuse, Inc 4252 Lincoln Ave., Chicago, Ill. 


Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark 

FUSES, Potential 

Littelfuse, Inc 4252 Lincoln Ave., Chicago, Ill (Surge 


Protectors. ) 
GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, Vulcanized. 
GAUGES, Air Gap 


Ideal Commutator Dresser Co., 1008 Park Ave Syca- 
more, Ill 





GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


GEAR BLANKS 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill. 

GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill 


Perkins Machine & Gear Co., Springfield, Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, Il 

Waltham Watch Co., Waltham, Mass. 


GEARS AND PINIONS, Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago 


Il. 
General Electric Co., Section C-60, Plastics Dept., 
1 Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘Tex 
tolite.’ 


Mica Ins ulator Co., Dept. 31, 200 Varick, New York, 
N. ¥ Lamicoid.’”’ 

National Vulcanized Fibre Co., Wilmington, Del 

Perkins Machine & Gear Co., Springfield, Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, Il. 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 


GEAR-MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Plating Generators. 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 

HANGERS, Ball and Roller Bearing 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Laboratory Gaeneeen 


General Electric Co.. Schenectady. N. 


H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia Pa. 
Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 


Simpson Electric Co., 5200 Kinzie, Chicago, Il. 

Triplett Elecl. Instrument Co., 312 Harmon Drive, Bluff- 
ton, . 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 


7-N, E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
nN. 


General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Hickok Electl. Instrument Co., 10514 Dupont Ave., Cleve 
land, O. 

Simpson Electric Co., 5200 Kinzie, Chicago, II. 

Triplett Elecl. Instrument Co., 312 Harmon Drive, Bluff- 
ton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Illuminometer,’’ ‘‘Pin-Jack.’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Resistance Bridge 


General Electric Co., Schenectady, N. Y. 


INSTRUMENTS, Speed _ indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 

Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 

Compounds. See Varnish, Insulating; also Wax and 
Compounds. 

Fibre. See Fibre; also Plastics. 

Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 


Varnish. See Varnish, Insulating. 
Wax. See Wax and Compounds. 


IRONS, Soldering 

General Electric Co., Schenectady. N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
x... ¥ 


Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. 

Imperial Molded Prods. Corp., 2927 W. Harrison, Chi- 
cago, 

Kurz-Kasch, Inc., Dayton, O. 


= Mfg. Co., Inc., James, 150 Exchange St., Malden. 
Mass. 


ELECTRICAL MANUFACTURING 

















North, East, South and West... it’s TURBO 


@ Turbo has flexibility to withstand every mechanical require- 
ment. Its flexibly constituted impregnation insures long life .. . 
inside impregnation for rapid snaking and fishing. It's unsurpassed 
for dielectric values and constants, and is extremely electro- 
chemical and hydrostatic resistant. Little wonder that design- 

engineers and manufacturers throughout the country are specifying 
Turbo for all ‘round efficiency, economy and long service-life. It 
will pay you to investigate the superior technical advantages of 
Turbo. Turbo flexible varnished tubing and saturated sleeving are 
new American products, founded on a 60 year old-world process. 
Full length sample strands of any diameter you desire, on request. 


Shipment same day order is received, is again our consistent practice. 


WILLIAM BRAND & COMPANY 


MICA PLATE AND PRODUCTS, VARNISHED CAMBRICK, CLOTHS AND COMPOSITES 
276 FOURTH AVENUE, NEW YORK,N. Y. @ 217 No. DESPLAINES ST., CHICAGO, ILL. 
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ios Folding DOUBLE Cupped Washer Lugs we < « = + mer | 
York, Series No. 1015—Made in 5 sizes 
ice 
Bluff j 
: “DEFEND =| 
ie | YOUR GOOD WILL! | 
SINGLE Cup | 
Washer Lug : | 
= Your product gathers and holds good will only so | 
" Catalog No. 10558 Catalog Now 1055 long as it works smoothly in your customer's hands. | 
) WRITE FOR BULLETIN 8-D Important—often beyond appreciation—are the 
KRUEGER & HUDEPOHL springs and screw machine parts it contains. See 
Third & Vine Sts. Cincinnati, Ohio that they are of uniformly good quality—PECK 
‘ QUALITY. 
e001 ee TOUGH e RUGGED If your designers and production engineers are | 
ap 4 ZY , 72 e ey, not acquainted with Peck standards of workmanship, | 
ee 
mi FOR ELECTRIC HEATING APPLIANCES — = av oe ha | 
—a manual of springs and screw machine parts— 
en A — and with it we will include a special technical | 
Syea- treatise on springs and their functions. Please | 
ae write on your letter head. | | 
PECK SPRINGS | 
ne AND SCREW MACHINE PARTS Wi 
| The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
falden. : 
ING JULY 1940 


ae 


UNDERWRITERS APPROVED MODEL 100 


Sl ieee al a ci | : 
Write for 


DIALCO 
1940 
8 Page 


National Sales Agents oon 
EDWIN SCHMITT SALES CO ae 
N.Y o 











> SIGNAL & INDICATOR 
PILOT LIGHTS 


for all electrical devices. 
x 

WRITE FOR CATALOGUE 

showing a complete line of 

assemblies for all purposes, 


F SIGNAL INDICATOR CO. 


16 HUDSON ST. NEW YORK, N. Y. 


\ 


4 


y 


MAGNET 
SOLENOID 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 














NUMBERING Machines 


For Stamping 
Metal Parts, 
Name Plates, 


ete. 
& 


Write for H “S 


Bulletins. 


Numberall Stamp & Tool Co. 


Huguenot Park, Staten Island, N. Y. 





LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. See Dies & Molds. 
LAMPS, Miniature 


General Electric Co., Lamp Dept., Nela Park, Cleveland, 
Ohio. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson Ave., 
Long Island City, N. Y. 


LAMPS, Ultra Violet 
General Electric Co., Lamp Dept., Nela Specialty Div.. 
410 Eighth, Hoboken, N. J 


LAVA 
American Lava Corp., Chattanooga, Tenn 
Steward Mfg. Co., D. M., Chattanooga, Tenn 


LEADS, FLEXIBLE. See Flexible Leads. 
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LIGHTS, Pilot or Indicator 
Dial Light Co. of America, 134 Liberty, New York, 
a. ¥ 


Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill 

General Electric Co.. Lamp Dept., Nela Specialty Div., 
410 Eighth St.. Hoboken, N. J. 

Kirkland Co., H. R., 810 King St., Morristown, N. J 

Signal Indicator Co., 16 Hudson, New York, N. Y. 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 


and Spring. 


LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati. O 
Patton-MacGuyer Co., 17 Virginia Ave. Providence, 
R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See Screws, Ma- 
chine. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Blue Printing 
Pease Co., C. F., 2613 West Irving Park Rd., Chicago, 
Ill. 


MACHINES, Die Casting 
Kux-Lahner Machine Co., 2145 Lexington St., Chicago, 
lil 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd.. Olney P. O., 
Philadelphia, Pa 


MACHINES, Numbering 
Numberall Stamp & Tool C« Ir Huguenot Park, 
Staten Island, N. ¥ 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M., Meriden, Conn 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Ill. 

Tubular Rivet & Stud Co., Wollaston, Mass. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. 4 (Small 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


MAGNETS, Permanent 
General Electric Co., Schenectady. N. Y. 


MANUFACTURING, Contract 


Scovill Mfg. Cc 65 Mill, Waterbury, Conn. 
MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See Pots & 
Ladles. 


METALS, Colored. See Metals, Prefinished. 
METALS, Laminated. See Metal, Ther- 


mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 322 Second St., Peru, Ill 
Nickeloid Tint-Metal.”’ 

Thomas Steel Co., Warren, O. 


METAL, Thermostatic 

Baker & Co., Int 113 Astor, Newark, N. J 

( s Srainin Div., I. Stern & Co In 20 Vandam, 
New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
**Calliflex.’’ 

Chace Co., W. M 1668 Beard Ave., Detroit, Mich. 

Dole Valve Co 1901-1941 Carroll Ave., Chicago, Ill. 

General Plate Div. of Metals and Controls Corp., Attle- 
boro, Mass “*Truflex.’’ 


METERS. See Instruments. 


MICA 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
General Electric Co., Section M-0167 Appliance and 


Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick. New York, 
N. Y **Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26.”’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MOLDED INSULATION. See Plastics. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 
Callite Tungsten Corp., 547-39th, Union City, N. J. 
Fansteel Metallurgical Corp., N. Chicago, III. 
International Nickel Co.. Inc., 67 Wall, New York, N. Y. 
Mallory & Co., P. R., Inc., Indianapolis, Ind. 
Westinghouse Elect. & Mfg. Co.. Dept. 7-N, E. Pitts- 
burgh, Pa. 





MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR GENERATORS 


General Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 

(See also ‘‘Motor specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 

Air-Way Electric Appliance Corp., Toledo, Ohio. 

Alliance Mfg. Co., Dept. H, Alliance, Ohio 

Baldor Electric Co., 4351 Duncan Ave., St. Louis. Mo 

Barber-Colman Co., Rockford, Il. 

Black & Decker Elec. Co., Kent, O 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Deleo Products, Division General Motors Corp., Dayton, 
oO 

Dumore Company, Dept. 100-G, Racine, Wis 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Electric Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Heinze Electric Corp., div. of Houdaille-Hershey Corp., 
Lowell, Mass 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 

Kendrick & Davis Co., Inc., Lebanon, N. H. 

Leland Elec. Co.. Dayton, O. 

Master Elec. Co., Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Russell Elec. Co., 340 W. Huron St., Chicago, Ill. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Corp., F. A., 400 Davis St., Rochester, N. Y 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, I 

U. SS. Electrical Motors, Inc., 86-34th St., Brooklyn, 
N.Y 


ms = 

Victor Elec. Prods., Inc., 2950 Robertson Road, Cin- 
cinnati, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


MOUNTINGS, Rubber 
Lord Mfg. Co., 1655 West 12th, Erie, Pa 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NAILS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary. ) 

NICKEL 

International Nickel Co., Inc.. 67 Wall, New York, N. Y¥ 

Somers Brass Co., Inc., Waterbury, Conn 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn 

Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co.. Detroit, Mich 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
N.Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.”’ 
Seymour Mfg. Co., Seymour, Conn 
Somers Brass Co., Inc., Waterbury, Conn. 


NUMBERING MACHINES. See Machines, 
Numbering. 


NUTS, Machine. See Bolts, Nuts and 


Screws. 


NUTS, Self-Locking 
Elastic Stop Nut Corp., 1017 Newark Ave., Elizabeth, 
N. J 


NUTS, Wing 


Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
N. ¥ 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 

Gits Bros. Mfg. Co., 1854 8S. Kilbourn Ave., Chicago, 
Ill. 

Hunter Pressed Steel Co.. Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,”’ 
“*‘Levomatic,’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia. Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Il. (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 


Turbo.’’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

General “Electric Co., Section M-0167. Appliance and 
Merchandising Dept., Bridgeport, Conn. 


ELECTRICAL MANUFACTURING 








igan 


rp., 


ES. 


ago, 


ago, 





BETTER HEATING \ = wax 
of these materials | com. 


POUNDS 





This list doesn't beain to cover the 

hundreds of different euteciels ‘a KOROLAC 

which Sta-Warm Compound Heaters 

are speeding up production and 

cutting costs . . . Sta-Warms achieve KOROGEL 

these results by use of modern 

electric ‘‘dry-heat’’ to give even, CHEMICALS 
low heat concentration and complete 

melting—under precise thermostatic 


control (fixed or selective type to SOLDER 
suit your needs)—plus heated, non- 
clog, non-freeze outlets. Sta- GLUE 


Warms come in any shape or size, 

of any material, for any compound 

or heat control,—custom built and & OTHERS 
geared to your job. Outline your 

problem and just ask ‘‘How?"’ 


STA-WARM ELEC. Co. 
565 N. Chestnut St., Ravenna, O. 




















A 100 gal. rectangular 
wax heater—with selec- 
tive thermostatic con- 
trol, 100° to 500° F. 
—ideal for wax impreg- 
nating and similar jobs. 
Other types, from 2 
ats. up, available. 


LAMINATION DIES 





. .. For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 








for Aircraft use — 


Sherman SolderingLugs 
and Terminals 














Sherman Soldering Lugs and Terminals— 
made exactly to government specifications 
for aircraft use, are today being regularly 
used by many of the country's leading 
manufacturers. 


Find Out 
Also About 


the Famous 























Sherman Sherman is prepared to supply practically 
any requirements. A\ll standard types and 
Line of sizes kept in stock for immediate shipment. 
Write for specifications and samples. 
et N MFG. CO 
Hose Clamps H. B. SHERMA * VV Patented 


Battle Creek, Mich. 


SeamlessLug 
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Hundreds of Janette speed reducers are used on voltage regulators and damper 
control apparatus in power plants, which must operate 24 hours EVERY DAY. 
Also for driving continuously operated processing machinery, where a single 
failure would cause heavy loss. Why not use the reliable Janette reducers for 
driving your machines? 


MAY WE SEND YOU OUR CATALOG 


Rotary Converters—Generators—Motors—Motor-Generators 
Janette Manufacturing 
556-558 West Monroe Street Chicago, Ill. U.S.A 





AVITE?:*: 
Ceramic 
INSULATI 

* 


VERY iG DIE 
ENGTH 
MECHANICAL STR 
cs RODS 


EXTRUDED TUBES AND 
MM LL 


Main Office & Works: Chattanooga, Tenn. 









New York Cleveland New England 
145 Varick St. 13000 Athens Ave. 179 Melrose Ave. 
J. A. Tompkins Kirby Company Needham, Mass. 

Chicago Los Angeles, 4116 Avalon Blvd. 
549 W. Randolph St. Electrical Manufacturers Supply Co. 





SPECIAL CABLE ASSEMBLIES 


A rapid, tailor-made service on all 
types of wiring cables and harnesses in 
large or small quantities. Complete 
assembly with any type of plugs or 
connectors. 





Send prints or samples for quotations. 


ALDEN PRODUCTS CO. 


717 Center St. -— Brockton, Mass. 


PUN 
STL VAT 


@ All eight types are made ot 

bakelite. They are cured at 
temperatures giving highest uni- 
formity, strength and moisture- 
resisting qualities. Provide 
tonvenient junction points for 
any wiring circuit, and can be 
used in a wide range of in- 
stallations. Write for bulletin 


BURKE Company 
UE Ro LL 
ERIE, PENNSYLVANI 


WE SPECIALIZE in quality units only — 


specifically designed for 












erst Tita ti lat Ale to 


dependability is required 


Write for 
new DUNCO Catalog 


DUNCO RELAYS 


Le! us quote on your requirements 


STRUTHERS DUNN, Inc., 
EEE Cherry St., Philadelphia, Pa. 











Specify Centralab 
for Fixed and Variable 
Resistors 
Selector Switches 
Ceramic Capacitors 


Write for interesting literature 


Centralab 


Div. of Globe Union Inc. 
900 E. Keefe Ave., Milwaukee, Wis. 









TRANSFORMERS 


\~ 


Insulatior Manufacturers Corp., 565 W Wa 


Blvd., Chicage Il 

Mica Insulator C Dept 31, 260 Varick, New York 
N. Y¥ Armatite Duro Micoid 

Nationa Vuleanized Fibre € Wilmingtor Del 
Campbellite C-F Peerle 

Taylor Fibre C« Norristown, Pa 

West Virginia Pulp & Paper Ce Pulp Products Dept 
230 Park Ave., New York, N. Y Electrite Dens 
ite.’’ 

Westinghouse Ele & Mfg. ¢ Dept. 7-N, E. Pitts 


burgh, Pa 


PEGS, ee 
Ins — n Manufacturers Corp 565 OW Washington 
d.. Chicage I 

Insulator Co Dept 1, 200 Varick, New York 
Y 

National Vulcanized Fibre Co.. Wilmingt 





PENDANTS, Socket Chain 
Bead Chain Mfg. Cx 16 Mt. Grove, Bridgeport, Con 


PHENOLIC COMPOUNDS. See Plastics 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass C« Waterbury, Conr 

Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 
Md 

Bunting Brass & Bronze Co., Toledo, O 

Driver-Harris Co Harrison, N. J 

Revere Copper & Brass, Inc., 230 Park Ave New York 
N= 

Scovill Mfg. Co 65 Mill. Waterbury, Contr 

Seymour Mfg. Co., Seymour, Conn 

Somers Brass ¢ Inc., Waterbury, Conn 

PHOTOELECTRIC CELLS AND TUBES 

General Electri Schenectady, N. Y 

Weston Elecl es trument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Photronic 

PILLOW BLOCKS 

Ahlberg Bearing C« 3030 West 47th, Chicago, Ill 

Fafnir Bearing Co., New Britain, Conn 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 


PINS, Assembly 
Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 


PINS, Cotter 
Hubbard Spring C« M D oo7 Central Ave Pon 
tiac, Mich 


PLASTICS, Laminated or Molded 


(See also Tubbing, Laminated Phenolic.) 
American Insulator Corp., New Freedom, Pa. (Cold 
Mold. ) 


Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y¥ 

Bakelite Corp., 247 Park Ave., New York, N. Y 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Catalin Corp., 1 Park Ave., New York, N. Y. 


Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill 

Dow Chemical Co., 1450 E. Main St Midland, Mich 
Durez Plastics & Chemicals, Inc., North Tonawanda, 
N. ¥ 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 


General Electric Co Section C-60, Plastics Dept., 1 
Plastics Ave., P&tsfield, Mass Textolite,’’ (‘‘Cetec 
Cold Mold.) 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
cago, Tl. 

Kurz-Kasch, Ine., Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass 


Mica Insulator Co., Dept. 31, 200 Varick, New York 
is ee Lamicoid.’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘Phe 
nolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok 

Synthane Corp Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Ele & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicer« 
Il 

Morganite Brush Co., Inc., Long Island City. N. ¥ 

Superior Carbon Products, Inc., 9115 George Ave., Cleve 
land. O 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa 


PLATING PROCESS, Nickel, Zinc 
Udylite Corp 1651 E. Grand Blvd Detroit, Mich 


PLATING GENERATORS 


Burke Electric Ce 12th & Cranberry Sts., Erie, Pa. 
Electric Specialty Co., 213 South. Stamford, Conn 
General Electric Ce Schenectady, N. Y. 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 
Mathias Klein & Sons, 3200 Belmont Ave., Chicago, Ill. 


PLUG & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Belden Mfg. Co 4 






W. Van Buren, Chicago, Ill 


General Electric Co., Section Q-0166 Appliance and 
Merchandise Dept. . Bridg eport, Conn. “‘Ge-Flex 
‘Tell-tale Tap,’’ ‘“‘Unicord.’ 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS, Attachment 


Arrow-Hart & Hegeman Ele Co., Industrial Control 
Div Hartford, Conn 

Belden Mfg. Cc 4633 W. Van Buren, Chicago, Ill 

General Electric Co., Section Q-0166 Appliance and 
Merchandise Dept sridgeport, Conn 





PLUGS, Expansion 
Hubbard Sprir a, & D DoT Central Ave Ponti 
Mich 


PLUGS & JACKS, Radio 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I 
PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 717 Center St., Brockton, Mass 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 


Molybdenum, Platinum, Silver, Tungsten. Special Al 


loys 
Baker & Co.. Ine., 113 Astor, Newark, N. J 


¢. S. Brainin Div I. Stern & CC In 20°) Vandan 
New York, N. Y 

Callite Tungsten ' Corp 547-39th, Union City, N. J 

Fansteel Metallurgical Corp., N. Chicago, Tl 

General Plate’ Div of Metals and Controls Corp., 


Attleboro, Mass 
Gibson Electric Co., 500 Bivd. of Allies, Pittsburgh, Pa 
Mallory & Co.. Inc., P. R., Indianapolis, Ind 


PORCELAIN 

Akron Porcelain Co., Akron. O 

American Lava Co., Chattanooga, Tenn 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
Nu-Blac,”’ “‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co.. D. M., Chattanooga, Tenn 

Universal Clay Products Co., 1540 E. First, Sandusky, O 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 

Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa. 
‘Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

tussell Elec. Co., 340 W. Huron St., Chicago, Ill. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O 
“*Triplex.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia. Pa 


POWER TOOLS. See Tools, Power. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PRESSES, Drill 
Walker-Turner Co., Inc., 4230 Berckman, Plainfield, 
N. J 


PRESSES, Plastic Molding 


Kux-Lohner Machine Co., 2145 Lexington St., Chicago 


Ill 
Stokes Machine Co., E. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J.. 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PULLEYS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


PYROXYLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Section M-0167 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


REDUCERS SPEED. See Speed Reducers. 
REEL, Cord (Built in) 


Vacuum Cleaner Corp. of America, Cordomatie Div., 
Wissahickon Ave. & Juanita. Philadelphia, Pa. 
Cordomatic.’” 


REFRACTORY PORCELAIN. See Ceram- 


ics, Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Dunn, Inec., Struthers, 1321 Cherry, Philadelphia, Pa. 
‘Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 


REGULATORS, Voltage 
Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 


N. Y. 
General Electric Co., Schenectady, N. Y. 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y¥ 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 


ELECTRICAL MANUFACTURING 
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MOVED 


Now located in our new 
enlarged guarters at 


20 Vanoam ST. 


NEW YORK CITY, N. Y. 
Telephone: WAlker 5-6160 


Our new quarters increases our scope in 
solving engineering and design problems 
that relate to the use of electrical contacts. 
Specialists in laminated sheet and wire, 
bimetals, composite rivets and screws. 









MODERN 
















MAKING 


Model 1270 is an advanced electrical circuit 
analyzer that shows wattage consumption, Ri Ler, 
amperes and line voltage under actual operat- 


ing conditions. Five Wattmeter Scale Ranges 







































: . : . ... Four Alternating Current Scale Ranges... MODEL 1270 
Contact rivets - silver, silver alloys and Two AC Voltage Scale Ranges. Power for RED * DOT Lifetime 
other materials supplied to your specifica- the smallest motors is checked on an extremely Guaranteed instru- 





tion. Write to BRAININ for your contact 
requirements. 


low range of 0-20 watts. Other scale rangesare: ments used in Triplett 
0-20-500-1000-2000-4000 Watts (0-20 Watts testers are produced in 
scale is fused to prevent damage from acci- the fully air-con- 
dental overload); 0-260 AC Ma.; 0-6.5-13-26 ditioned Triplett plant. 





THERMOSTATIC BIMETAL AC Amperes; 0-130-260 AC Volts. Model1270 The above view shows 
y complete with leads for two-wire circuits... the final calibration | 
Dealer Net Price $29.83. department in the in- } 


Write for Catalog—Sec. 317 Harmon Drive. strument assembly. 
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PARTS LIKE THESE 


IN ANY QUANTITY 
TO 
CLOSEST TOLERANCES 


Specializing in custom-made parts. 
Capacity up to 1” diameter on turned 


MORE THAN A RELAY 
‘ A MECHANICAL 
BRAIN FOR TIME 





pieces and up to 4” diameter on 


~ in aa DELAY RANGING 
cod cxsoubties. Poti Gautiten, Teer FROM A FRACTION | 
SEND YOUR SPECIFICATIONS | $“ . | iy OF A SECOND... TO 
CUSTOM PARTS DIVISION [eae i Amt Ai” _ SEVERAL MINUTES 
WALTHAM WATCH CO 


a ~ El AGASTAT 


QUALITY Here’s wide flexibility . . . this time delay relay 
FLECTRO-MAGNETIC WINDINGS ofiers multiple timing efiects by dilerent circuit 


combinations. Introduces a delay when the con- 





trol circuit is either opened or closed; easily ad- 


New Ideas That Cut Costs !/ justed with a thumb screw. Unafiected by dust, 


temperature humidity or voltage fluctuations. 


A type for every requirement built to 


ENGINEERING DATA, om . 

CONSULTATION your exact specifications. Prompt 

AND SUGGESTIONS ; “ 2 af Sn . ; 
WITHOUT OBLIGA- _ service. Right price. Send specifica- Bulletin N-4, giving complete information and technical 







TION ON daia will be sent promptly on request. Write today! 








, . SOLENOIDS tions or B/P for samples and prices. Le 

* TRANSFORMERS Ask for our new catalog. No obliga- ln 
RELAYS : ae aay 
KICKERS tion. a a 
MAGNETS 


ACCUMULATOR CO. 
ELIZABETH ELECTRICAL DIVISION New JERSEY 










DEAN W.DAVIS & CO.,INC. 


547 W. FULTON ST. CHICAGO, ILL. 
COILS FOR EVERY ELECTRICAL PURPOSE 
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MOORE'S SMALL SET 
SCREWS 





Headless, Square 
and Hexagonal 


Heads, Dardelet Thread Lock Screws. 
Our table, ‘Number of Linear Feet to Make 100 
Pieces,”’ sent on request 


GEORGE W. MOOR'E 
46 FARNSWORTH ST., BOSTON, MASS. 








SAMUEL J.SHIMERe SONS 


con ee Se git je Oe ee a ee, oe ee ce ae 





M and 

ETAL SPECIALTIES. 
Superio; Wor 
In brass OF ste 


SPecificat; 
estimate, 


LINDEN & C0, In. 


897 BROAD 
STRE 
PROVIDENCE. p. "g 


kmanship 
el, Send 
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American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J Agastat (Time delay 

Arrow-Hart & Hegeman Elec Co., Industrial Control 
Div Hartford, Conn 

Clare & Co., C. P Lawrence & Lamon Aves., Chicago, 
iil 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill 

Dunr Inc Struthers, 1321 Cherry, Philadelphia, Pa 
Dun 

Eagle gnal Corp., Moline, Ill 

Genera ectric Cc Schenectady, N. Y 

Guardian Elec. Mfg. Ce 1627 W. Walnut, Chicago, Ill 

Hart Mfg. Hartford, Conn Diamond H 

H-B E cr In 2531 N. Broad, Philadelphia, Pa 

Kurman Electric Cc Inc., 239 Lafayette St., New York 
N 

Leach Relay ¢ 115 Avalon Blvd Los Angeles, Cal 

Mercoid Corp 120 Belmont Ave Chicage il 

Millen Mfg. ¢ Ir James, 150 Exchange St., Malden, 
Mas 

Potter & Brumfield Mfg. Co., Inc Princeton, Ind 

Ward Leonard Ele Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 


Newark. N J 
Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts- 
burgh, Pa 
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RESISTANCE LINE CORD. See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co 1309 S. First, Milwaukee, Wis. 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

General Electric Co., Schenectady, N. Y 

—e Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill. 

Sprague Products Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers. 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Centralab, Div. of Globe Union, Inc., 960 East Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

ao Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicage, Ill. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Tl. 

Sprague Products Co., North Adams, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa 


RHEOSTATS, Electroplating 
Udylite Corp.. 1651 E. Grand Blvd., Detroit. Mich. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago. II 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, II] 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“‘Vitrohm.”’ 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control. 


RIVETING MACHINES. See Machines, 
Riveting. 


RIVETS 
Central Screw Co., 3519 S. Shields Ave., Chicago, Ill. 
Progressive Mfg. Co., Torrington, Conn 


RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Ill. 

Tubular Rivet & Stud Co., Wollaston, Mass. 


R.P.M. COUNTERS. See Tachometers. 


SAWS, Band & Bench 


Walker-Turner Co., Inc., 230 Berckman, Plainfield, 
N. J 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg, Pittsburgh, 
Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 897 Broad, Providence, R. I 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Waltham Watch Co., Waltham, Mass. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi- 
cago, Ill **Sems.”’ 


SCREWS, Machine 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, II] 

Continental Screw Co., New Bedford, Mass. 

Progressive Mfg. Co., Torrington. Conn. 

Shakeproof Lock Washer Co.. 2509 N. Keeler Ave., Chi 
cago, Ill 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corp., Dept. E, 190 Varick St., New York, 
N. ¥ 

Pheoll Mfg. Co Chicago, Tl 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
a 4 

Scovill Mfg. C 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Ill 


SCREWS, Self-Tapping 

Central Screw Co 3519 Shields Ave., Chicago, Il 

Parker-Kalon Corp., Dept. E, 190 Varick St., New 
York, N. Y 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Ill 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn 5 

George W. Moore, 46 Farnsworth, Boston, Mass 

Parker-Kalon Corp., Dept. E, 190 Varick St., New 
York, N. ¥ 

Scovill Mfg. C 65 Mill. Waterbury, Conn 

Shakepreo’ Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 





SCREWS, Hollow & Socket Head 
Allen Mfg. Co., Hartford, Conn. 
Standard Pressed Steel Co., Jenkintown, Pa. 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Parker-Kalon Corp., Dept. E, 190 Varick St., New 
York, N. Y 

Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio 

Parker-Kalon Corporation, Dept. E, 190 Varick, New 
Term, WN. ¥. 

Pheoll Manufacturing Company, Chicago, Illinois. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
nN. 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 


SEALS, Oil 

American Felt Co., Inc., 315 Fourth Ave., New York, 
Se 

Felters Co., Inc., 201 South, Boston, Mass. ‘‘Dufelt.’’ 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

~ Bros. Mfg. Co., 1854 8S. Kilbourn Ave., Chicago, 
Ni. 


SEATERS, Commutator Brush 
Tdeal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
oe 

New England Mica Co., Waltham, Mass. 


SHEAVES, V-Belt 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 


SHEETS, Iron Enameling 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio *‘Armco.”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHEETS, Nickel. See Nickel 


SHEETS, Steel 

American Nickeloid Co., 1322 Second St., Peru, Il. 
(Pre-finished. ) 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Tl. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket , 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
a 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Handy & Harman, 82 Fulton, New York, N. Y 
General Plate, Div. of Metals and Controls Corp.. 
Attleboro, Mass. 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Var- 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co.. Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 

Alden Products Co., 717 Center, Brockton, Mass. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. : 

General Electric Co., Section M-0167. Appliance and 
Merchandise Dept., Bridgeport, Conn 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


SOLDER, Self-fluxing 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, Ill. 
Ruby Chemical Co., 68 McDowell St., Columbus, Ohio. 


SOLDER, Silver 

General Plate Co., Div. Metals and Controls Corp., 
Attleboro, Mass. “ 

Handy & Harman, 82 Fulton, New York, N. Y. ‘“‘Sil- 
Fos,’’ ‘‘Easy-Flo.’ 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluids. 
Burnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 
General Electric Co., Section M-0167. Appliance and 
Merchandise Dept., Bridgeport, Conn. 


ELECTRICAL MANUFACTURING 
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FROM the curves it can be 


seen that for a given load the 
deflection in shear is far 
greater than in compression or 
tension. Mountings designed 
to use rubber in shear can 
therefore be made to provide 
softer suspensions with greater 
ability to isolate vibration than 
compression or tension units— 


Lord Bonded Rubber Shear 
Type Mounts are so designed. 


Write for information and for 
engineering assistance. 


LORD MFG. CO. 
ERIE, PA. - U.S.A. 


BRANCH OFFICES GONDEO 


a : ! ; a ee — a 4, 
Fairmount Rd ok Ps tel =1 ora E= 


Burbank, Calif 


Why IT TAKES RUBBER IN SHEAR 
TO ABSORB fa: 
VIBRATION | | 
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DEFLECTION IN INCHES 


It takes rubber in shear to absorb vibration 


DRAWING 


STAMPING 
F @ FORMING (W 
Small Metal Parts 


in 
Ee Brass, Copper & S 
PATTON-MACGUYER 


teel © 
COMPANY 


17 Virginia Avenue, Providence, R. I. 


BRASS 
BRONZE-COPPER 
PHOSPHOR BRONZE 


NICKEL SILVER 
BERYLLIUM COPPER 


auges .001 
thicker 
1/16th inch to 
14 inches wide 
within commer- 
cial limits. 


TIN COATED 

METALS _IN 

COILS AND 
STRIPS 


THE BALTIMORE BRASS CO. 


1205 WICOMICO ST. 


BALTIMORE, MD. 









BUY IT 
from PYOTT 


USE THIS 


| New 
EVR a 


SAVINGS UP TO 
20% ON PYOTT 
Vee-Tex DRIVES 


Unusual savings in the cost of V-Belt Drives—as 
much as 20% in some cases—are made possible by 
the new V-Drive ratings. Pyott’s new catalog on 
Vee-Tex Drives shows how you can benefit most by 
this development, how to select the cheapest drive 
for any job. 

Nobody who specifies drives should overlook this 
money-saving catalog. Its 112 pages are full of inter- 
esting, important information. Write for Catalog B. 







PULLEYS - FLYWHEELS - SHEAVES - GEARS « V-BELTS+ CASTINGS 


328 NORTH SANGAMON STREET, CHICAGO 












PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 


ciaiiine . 
Monson, Maine 
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BURNLEY 


THE ORIGINAL || 
A FAVORITE|| 
FOR 40 YEARS || 
e | 
MAKES SOLDER | 
FLOW QUICK 
AND FAST 


Approved by 
Underwriters’ 
Laboratories 





Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 











Gardiner Rosin Core Solder is made by 
modern production methods that assure fast, uniform 
work . .. savings in both time and material. Yet it 
sells for less than even ordinary solders. 

Also made in Acid Core and specials in various 
alloys, core sizes and gauges. 








eae) 


FLUXES 
40 Su Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER company 





4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, N. J. 
Mie Canadian Plant: Brantford, Ont. PJ 








TROMBET TIA SOLENOID CO. 


Fosconsin 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any ftrequency—General purpose— 
15 sizes—',, to 90 Ibs. High speed—11 sizes—', to 
35 Ibs. Long Stroke—11 sizes 4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk end Shoe Brakes up to 2,500 ft-ibs 


RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 


MILWAUKEE 








Kester Solder Ce 4201 Wrightwood Ave., 
Ruby Chemical Co., 68 McDowell St., 


IRONS. See 


Chicago, Il. 
Columbus, Ohio 


SOLDERING 


Ing 


Irons, Solder- 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co., 1033 W. Van 
guren, Chicago, Ill 

Davis & C Inc., Dean W., 547 W. Fulton, Chicago, 
Ill 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
n. 3 

Electrocoil Cc Inc., 6 Varick, New York, N. Y. 

General Electric Co Schenectady, N. Y. 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl). 
National Acme Co., 170 E. 13ist St., Cleveland, O. 
Trombetta Solenoid Co., Milwaukee, Wis 


SPEED INDICATORS. See 


also Stroboscopes. 


Tachometers; 


SPEED REDUCERS 

Allianee Mfg. Co., Dept. H, Alliance, 

Barber-Colman Co., Rockford, Il. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Il. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill 

Delco Products, Div. General Motors Corp., Dayton, O. 
Dumore Co Dept. 1(0-G, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, 

Fairbanks, Morse & Co., Dept. 25, 600 S. 
Ave., Chicago, Il. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind 

Hayden Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, 

James Mfg. Co., D. O., 1120 W. 
Ill. 

Janette Mfg. Co., 556 W 

Leland Elec. Co., Dayton, O 

Master Elec. Co.. Dayton, O 

Signal Elec. Mfg. Co., Menominee, Mich 

Speedway Mfg. Co 1828 S. 52nd Ave., Cicero, Ill. 

Speed Master Co., 1207 Thacker, Desplaines, Ill. 

U. S. Electrical Motors, Inc., 86-34th St. Brooklyn, 
nm %, 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


SPEED REGULATORS. See 
Motor. 


SPRINGS 
Accurate Spring Mfg. Co., 3817 W. Lake, 


Ohio. 


Conn. 
Michigan 


Boston, Mass. 
Monroe St., Chicago, 


Monroe, Chicago, Il. 


Controllers, 


Chicago, Il. 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Barnes Co Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Barnes-Gibson-Raymond, Div of Associated Spring 
Corp., 6399 Miller Ave Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Civbourn <Ave., Chicago, Il 

Hubbard Spring Cc M D., 557 Central Ave., Pon- 
tia Mic 


Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring C« 12 Grove Ave Plainville, Conn 

Raymond Mfg. C¢ Div. of Associated Spring Corp., 
Corry, Pa 


SPROCKETS 


Cullman Wheel C« 1328 Altgeld, 


SPROCKETS, Roller Chain 


Chicago, Tl. 


Pyott Foundry & Machine Co., 328 N. Sagamon, Chi 
cago, Ill 

STAMPINGS, Metal 

Accurate Spring Mfg. Ce 3817 W. Lake, Chicago, Ill. 
Aluminum Goods Mfg. Co., Manitowoc, Wis. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conr 

Barnes Co Wallace, Div. of Associated Spring Corp., 
Bristol, Conr 

sridgeport Brass Cc Bridgeport, Conn. 

Dante Elec Mfg. Cc 3antam. Conn 

Hubbard Spring C« M. D., 557 Central Ave., Pontiac 
Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Linden & Co., Inc 897 Broad, Providence, R. I 


Patton-MacGuyer Cc 17 Virginia Ave., Providence, 
R. I 

Raymond Mfg. Ce Div. of Associated Spring Corp., 
Corry, Pa 

Revere Copper & Brass, Inc (Rome Mfg. Div.) 230 
Park Ave New York, N. ¥ 

Scovill Mfg. 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N Keeler Ave., 
Chicage I 

Sherman Mfg. Co H. B. Battle Creek, Mich. 

Willor Mf Cx 76 Spring St., New York, N. Y. 


STAMPINGS, Small Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnatl 0 


Wilming- 





General Electric (Cc Section C-60, Plastics Dept., 1 
Phasties Av Pittsfield. Mass 

Richardson ¢ Melrose Park (Chicago), Ill. 

Taylor Fibre Ce Norristown, Pa 

STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

American Steel & Wire Co Rockefeller Blidg., Cleve- 


and, O United States Steel Corp. Subsidiary.) 
Ryerson & Sor Inc Jos. T Chicago, Ill. 


STEEt. SHAFTING, Screw Stock 

American Steel & Wire ( Rockefeller Bldg., Cleve- 
and, O 1 nited States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., J T., Chicago, Il. 


STEEL SHEETS. See 
STEEL SHEETS, Enameling. See 


Irol Enameling 


STEEL, ‘tainless 
\ i KR \ ( 7 Curtis St Middletowr 
) \ 


Sheets, Steel. 


Sheets 


























































American Steel & Wire Co., Rockefeller Bldg 
land, O (United States Steel Corp 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


STEEL, Stamped & Turned Up 


Angle Steel Stool Co., 232 Oak St., Plainwell, Mich 


STEEL, Strip 

American Nickeloid Co., 1322 
( Pre-finished. ) 

American Rolling Mill Co., 371 Curtis St., 
Ohio “*“Armco.’’ 


Cleve 
Subsidiary 








Second St., VPeru, Ill 


Middletown, 


American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Sarnes Co., Wallace, Div. of Associated Spring Corp., 
gristol, Conn (Cold Rolled Spring.) 


Granite City Steel Co., Granite City, Ill. 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc.. Jos. T., Chicago, Il 


Thomas Steel Co., Warren, O (Electro Zine, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated.) ‘‘Thomastrip.’’ 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, 

General Electric Co., Section Q-0164, 
Merchandise Dept., Bridgeport, Conn. 


STRIPPERS, Wire 
Hand & Power Operated ‘“‘Colonial’ “‘E-Z’’. 
Ideal Commutator Dresser Co., 1008 Park Ave., Syea- 
more, Ill. 
Pyramid Products Co., 2224 S. State, Chicago, Hl. 
Smith Corp., F. A., 400 Davis St., Rochester, N. Y 
Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O 


STROBOSCOPES 


General Electric Co., 


Chicago, Il 
Appliance and 


Schenectady, N. Y. 

SWITCHES, Fixture 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., 
Div.. Hartford, Conn. 

General Electric Co., 
Merchandise Dept., 

Hart Mfg. Co., 


Industrial Control 


Industrial Control 


Section M-0167 
Bridgeport, Conn 
Hartford, Conn. ‘“‘Diamond H."’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn. 

General Electric Co., Schenectady, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E 
burgh, Pa. 


SWITCHES, Lighting Fixture 
General Electric Co., Section Q-0164, 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Limit 
Allen-Bradley Co., 1309 S 
Allied-Control Co., 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Bacon, Emra D., 4513 Brooklyn Ave., 
Barber-Coleman Co., Rockford, Il. 
General Electric Co., Schenectady, 
Hart Mfg. Co., Hartford, Conn 
Micro Switch Corp., 1 E. Spring, Freeport, Ill 
National Acme Co., 170 E. 131st St., Cleveland, O 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Mercury 

General Electric Co., Nela Specialty Div., 
110 Eighth St., Hoboken, N. J Kon-Nec-Tors."’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 


Appliance and 


N. ¥ 
Pitts 


Appliance and 


First, Milwaukee, Wis. 





Cleveland, Ohio. 


a. 


Lamp Dept., 


Murc-Trols, Norwood Power Bldg., Dayton. Ohio. 
Powrex Switch Co., 196 Willow, Waltham, Mass 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 
Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 
Guardian Elec. Mfg. Co., 1627 W. 
Mallory & Co.. Inc., P. R., 
Ohmite Mfg. Co., 4805 W. 


Walnut, Chicago, Ill. 
Indianapolis, Ind 
Flournoy, Chicago, Ill. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
Arrow-Hart & He; geman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Dunn, Ine., Struthers, 1321 Cherry, 
““Dunco.’’ 
General Electric Co., Dept. 6A-201, Schenectady 
Hart Mfg. Co., Hartford, Conn “Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 


Philadelphia, Pa 
ees 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 
SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 
Allied Controt Co., Inc., 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn 
Chase-Shawmut Co., The, 
General Electric Co., 

Merchandise Dept., Bridgeport, Conn 
Hart Mfg. Co., Hartford, Conn ‘Diamond H."’ 
Micro Switch Corp., 1 East Spring, Freeport, I. 
Trumbull Elec. Mfg. Co., Plainville, Conn 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass 


SWITCHES, Time. See 
SWITCHES, Vacuum 


General Elec ce Dept. 6-201, 


Mass 
Appliance an 


Newburyport, 
Section M-0167 


Walnut, Chicago, Ill. 


Timing Devices. 


Schenectady, 


a 2 
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SPURS WORMS 





t Finish SPIRALS RATCHETS 





BEVELS SEGMENTS 





‘land, 0 IF YOU BUY GEARS — small 
Gears of any kind—any machinable 
material—high precision or com- 
mercial production—a few or a 
million—consult specialists—such 
as--- 


Made to order only No Stock 


Control 


Control 


No Catalog 





Wis 
Control 


Gear Specialties 


Y 
2. Pitts P 


i — ee = 
C2 in mom CEO ee 


2650 W. Medill Ave. 


Phone Humboldt 3482 








HOW MUCH MORE ? 


d, O. How Much More than its competitors your product offers, 
Pitts often decides its purchase. 


BUILD IN ILSCO 
5 De. SOLDERLESS LUGS 


\io Simple—easily 
3 adapted to almost 
N. ¥ any product design. 
Easy and speedy to 
use. Proof against 
extreme pull... 
eno: iii Bottom wire opening 
; : grips wires tight com- 
Il pletely around, 


SEE ONE IN ACTION! 
Wis. _ Sample on request 


ILSCO COPPER TUBE 
& PRODUCTS, INC. 


5629 MADISON ROAD, CINCINNATI, O. 








, ° > 7 

. N. x : ’ COLD-DRAWN 
t Hollow Screws fit your special 
 lecssicel needs for small screws 
y that Sold under vibration. Ask for 
ONLY : 7 FREE fest samples in any sizes follow- 
Sonsoal ing: Hollow Set Screws in size No. 4 

andup. Socket , 

Head Cap #¢ 


ince and Screws in size 5 
re No. 2 and up 
‘ Special 4 
at Special to | 
a order in 
' 4 brass or any ¢ 
' alloy. : 
” * we wy 





THE ALLEN MANUFACTURING COMPANY 


¥. HARTFORD, CONNECTICUT, L 


JRING 
JULY 1940 






























AIR-DRY CLEAR LACQUERS for use on sheet metal 
which is later to be formed into the finished article . . . 
Excellent adhesion to brass, aluminum, lead, copper, 
oxidized copper and steel. Flexibility which will with- 
stand severe bending. . . Full gloss and brilliance which 
dress up a product to that final eye appeal. Egyptian 
Flexible Clear Lacquers are tough and extremely dur- 


able and may be buffed after forming if desired. 


Flexible Lacquer Enamels of the same qualities and 
characteristics are also available. 


THE EGYPTIAN LACQUER MANUFACTURING CO. PT 
ROCKEFELLER CENTER * NEW YORK ZO dD 





—~< Vf 


OUOTEINISHES 





Terminal Panels 


Terminals such as illustrated here can be sup- 
5 90 plied mounted on panels to your blue prints, 


NV ER or on standard panels. There are over 500 

Oo rEMS standard Terminals, Terminal Panels, Elec- 

Aad \ trical Plugs and Sockets in the Howard Jones 

gt an? ae’ line. Here you'll find exactly what you 
jeliv© = want. Write for Bulletin. 


HOWARD B. JONES 


2300 Wabansia Ave. Chicago, Ill. 


| 


STURDIER - BETTER INSULATED - LOWER cost | 


SQUARE...RECTANGULAR... 

FOR SMALL TRANSFORM. 
ERS .. REACTORS .. A. C. 

RELAYS . . SOLENOIDS . . 

VIBRATORS. 

ROUND... 


FOR SOLENOIDS .. RE- 
LAYS .. SIGNALS . . BELLS 
. - BUZZERS. 


Patent Pending 
Write for Prices and Samples 


PRECISION PAPER TUBE COMPANY 


Manufactures Square, Rectangular, Round Tubes 


2035 W. CHARLESTON ST. CHICAGO, ILLINOIS 








121 



















H-C 
SEALED SWITCHES 


@ Available as 
shown at 15 amperes 
110V A.C., size 
1-1/16" by 1-1 16” 
by 1-1 16”. 

Also a 5 ampere 
110V A.C. switch 
available, size 
1-1/16” by 1-1 16” 
by 5/8” 

Used in a large var- 
iety of control and 
limit switch applica- 
tions. 


ALLIED CONTROL COMPANY, INC. 
227 Fulton Street New York, N. Y. 















































































Write for further 
information. 





For identifying Wires 
Parts, etc. Embosse 
or Stamped Consecutive 
Numbers a specialty. Made from 
aluminum, brass or copper. Ail sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept 9-903 Newport, Kentucky 


Low cost 


INSULATION 
BREAKDOWN 
TESTER 


8 
Burn-out proof 





Variable Secondary 
0-To-3000 Volts — 500VA Capacity 


Complete Two-Color Catalogue on Request 


INDUSTRIAL TRANSFORMER CORPORATION 
2540 Belmont Ave. New York, N. Y. 








Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


SQUARE * ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 


801 GLASGOW AVE., FORT WAYNE, IND. 











TACHOMETERS 


Weston Elecl. Instrument Co., 582 
Newark. N. J. 


TAGS, Terminal, 


Frelinghuysen Ave., 


Wire & Cable 


National Band & Tag Co., Dept. 9-903, Newport, Ky 
TANTALUM 
Fansteel Metallurgical Corp., N. Chicago, III 


TAPES, Cotton, Linen, Silk 

General Electric Co., Section M-0167 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 


Appliance and 


Washington 


Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ae 

J. Sullivan & Sons Mfg. Co., 2224 N. 9th, Philadel- 
phia, Pa Insulating tape 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 


TAPE, Fibre 


Minnesota Mining & Mfg. Co., 791 Forest Ave a 


Paul, Minnesota. ‘‘Scotch.’ 
TAPE, Mica 
General Electric C« Section M-0167 Appliance and 


Merchandise 
Insulation 


Dept., Bridgeport, Conn 


Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Il. 

Mica Insulator C« Dept. 31, 200 Varick, New York, 
N. Y 

TAPE, Rubber and Friction 

General Electric Co Section M-0167 Appliance and 


Merchandise 
Insulation 


Dept., Bridgeport, Conn. 


Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick. New York, 
i 2 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 

TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
Turbo 

General Electric Co., Section M-0167 Appliance and 


Merchandise 
Insulation 
Blvd., 
Mica 


Dept Bridgeport, Conn 
Manufacturers Corp., 565 W 

Chicago, I. 

Insulator Co., 


Washington 


Dept. 31, 200 Varick, New York 


N. “Empire.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

TERMINAL BLOCKS. See Blocks, Ter- 


minal 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2509 N 
Chicago, Ill 


TERMINALS & CONNECTORS 

Alden Products Co., 717 Center, Brockton, 

American Brass Co., Waterbury Brass Goods 
Waterbury, Conn 


Keeler Ave., 


Mass. 
Branch, 


Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 
Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 


Cincinnati, O 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
(Terminals and Terminal Plates.) 
Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 


Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
Fuses. ) 

Millen Mfg. Ce In James, 150 Exchange St., Malden, 
Mass 

Patton-MacGuyer Co 17 Virginia Ave., Providence, 
R. I 


Sherman Mfg. Co., H. R 
Thompson-Bremer & Co., 
I} 


TESTERS, Coil 
See also Instruments 
Weston Elecl. Instrument 
Newark, N. J 


Battle Creek. Mich 


1642 W. Hubbard, Chciago, 


Corp., 582 Frelinghuysen Ave., 


TESTERS, Insulation 

Industrial Transformer Co., 2540 Belmont Ave., New 
York, N. Y 

TESTING LABORATORIES 

Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See 
Thermostatic. 


Metal, 


THERMOSTATS 

Allen-Bradley Co 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Tl 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“*‘Dunco.’ 

Fenwal Incorporated, 10 Main, Ashland, Mass 


Electric Co., Schenectady, N. Y 
Elec. Co., Inc., 2531 N. Broad, 


General 

H. B 
Pa. 

Hart Mfg. Co., 


Philadelphia, 


Hartford Conn. “Diamond H.”’ 


Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro 
therm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame 

Micro Switch Corp., 1 East Spring, Freeport, Ill 

Spencer Thermostat Co., 105 Forest, Attleboro, Mass 
**Klixon 

TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Automatic Temperature Control Co., 31 E. Logan, Phila 
delphia, Pa. 

Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, Ohio 


Barber-Colman Co., Rockford, III. 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
**‘Dunco.’”’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.”’ 

General Electric Co., Dept. 6B-201, Schenectady. N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’ 

Industrial Timer Corp., 101 Edison Place, Newark, N. J 

Paragon Electric Co., 37 West Van Buren St., Chicago, 


Tl 
Potter & Brumfield Mfg. Co., 
Thompson Clock Co., H. C., 


Princeton, Ind. 
Bristol, Conn 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Walser Automatic Timer Co., Graybar Bldg., New York, 
ee 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 


TOOLS, Power 


Walker-Turner Co., Inc., 4230 Berckman, Plainfield, 
N. J. 

TOOLS AND JIGS 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

TRANSFORMERS 
For built-in applications to electrically operated ma- 

chines, appliances and equipment. 

Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co.. 93 Main, Winsted, Conn. 

Davis & Co.. Inc.,, Dean W., 547 W. Fulton, Chicago, 
Ill. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 


Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
m.. ae 

General Electric Co., Ft. Wayne, Ind 

Industrial Transformer Co., 2540 Belmont Ave., New 


SOR, I ea 
Sola Electric Co., 
Standard Transformer 





Clyburn Ave., 


f Chicago, Ill. 
‘o., 1500 N 


Halsted, Chicago, Ill. 





Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 


Wayne, Ind. (Square, 
Precision Paper Tube Co., 
Til. (Square, 


Round. ) 
Charleston, 
Round. ) 


Rectangular, 
2035 W. 
Rectangular, 


TUBING, Brass & Copper 


Chicago, 


American Brass Co., Waterbury, Conn. 
Bridgeport Brass Co., Bridgeport, Conn. 
Dante Elec. Mfg. Co., Bantam, Conn. 


Ilseo Copper Tube & Products, Inc., 
Cincinnati, O. 


5629 


Madison Rd., 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
x. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del 

Formica Insulation Co., 
cinnati, O 

General Electric Co., 
Plastics Ave., 

Mica 


4638 Spring Grove Ave.. Cin- 

Section C-60, 

Pittsfield, Mass 
Insulator Co., Dept. 31, 200 

N. Y 

National Vulcanized 
**Phenolite.’’ 


Plastics 
“*Textolite.’’ 
Varick, New 


Dept., 1 
York, 


Fibre Co., Wilmington, Del. 


Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Synthane Corp.. Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TUBING, Monel & Nickel 

International Nickel Co., Inc., 67 Wall, New York, 
me 

TUBING, Phosphor Bronze 

American Brass Co., Waterbury. Conn. 

Revere Brass, Inc., 230 Park Ave., New York, 


Copper & 
NN. Se 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.”’ 

General Electric Co., Section M-0167. 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
bivd., Chicago, Ill. 

Mica Insulator Co., 
N. Y. ‘‘Empire.’’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del 

National Vulcanized Fibre Co., 
less,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 


TUBULAR LAMPS. See 


Appliance and 
Washington 
200 Varick, New 


Dept. 31. York, 


Wilming- 
Wilmington, Del. ‘‘Peer- 


Lamps, Miniature. 


TUNGSTEN 
Wire, Rods. Sheets, Special Shapes 
Callite Tungsten Corp., 547-39th, Union City, N. J. 


*““Kulgrid.”’ 
Fanstee] Metallurgical Corp., N. 
Mallory & Co., Inc., P. R., 


Chicago, Tl 
Indianapolis, Ind. 


ULTRA VIOLET SOURCES. 
UNITS AND ELEMENTS, 


Heating 
Ceram-I-Cast Corp., Plainfield, N. J. 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 
619 N. 54th, 


Trent Co.. Harold E., 
Watlow Elec. Mfg. Co., 1326 N. 


See Lamps. 


Resistance 


Philadelphia, Pa. 
23rd, St. Louis, Mo. 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 

VACUUM SWITCHES. See Switches, 
Vacuum. 

V-BELTS 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 


cago, Ill. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn 

General Electric Co., Section M-0167. 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Mica Insulator Co., 
N. Y. ‘‘Linolac.’’ 

Westinghouse Elect. 
burgh, Pa. 


Appliance and 
Washington 
Dept. 31, 200 Varick, New York, 


& Mfg. Co., Dept. 7-N. E. Pitts- 
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Write today for 
full information, 
no obligation. 
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or engineered 
to meet your 
specifications. 
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EYELETS -—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 





VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Felt 
American Felt Co., Inc., 315 Fourth Ave., New York. 


ies, oe 
Felters Co., Inc., 201 South, Boston, Mass. i 
Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Til. 


WASHERS, Lock and Spring 
American Nut & Bolt Fastener Co., Pittsburgh, Pa. 


For anew kind 











Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., Easton Alton, Ill 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, O. 

Hubbard Spring Co., M. D., 557 
tiac. Mich. 

National Lock Washer Co., 
waukee, Wis. 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 

— Bremer & Co., 1640 W. Hubbard, Chicago, 
ll 


Central Ave., Pon- 


Newark, N. J., and Mil- 


Washburn Co., Worcester, Mass 
WASHERS, Plain, Metallic 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn 

Hubbard Spring Co., M. D., 557 Central Ave., Von 
tiac, Mich. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre Vul- 
canized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 
General Electric Co., Section M-0167. Appliance and 
Merchandise Dept., Bridgeport, Conn 
a ae Co., Dept. 31, 200 Varick, New York, 


Sauereisen Cements Co., Pittsburgh (15), Pa. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Ill 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Universal Winding Co., P. O. Box 1605, Providence. 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
> 
a. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Bridgeport Brass Co., Bridgeport, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 
_~ = 


WIRE FORMS 
Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 


Also: 


of vacation ! Motor- 
Generators 
THIS y= = * Dynamotors. 


new 
where 
where there’s 
golf, yachting 
beach or pool 
bathing and every 
conceivable rec- 
reation plus mili- 
tary and marine 
pageantry at his- 
tory’s birthplace! 
The building and 
grounds are beau- 
tiful — the sea 
view magnificent. 
There’s dancing 
nightly — only a 
few hours away. 
Write for rates. 


See Nearby 
WILLIAMSBURG 


Yorktown « Jamestown 
Fort Monroe + Mariner’s Museum 


The 
CHAMBERLIN 


Sidney Banks, President 


OLD POINT COMFORT 
VIRGINIA 


JULY 1940 





vacation — 


it’s cool, 


7 


213 SOUTH STREET 





American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Sarnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hubbard Spring Co., M. D 557 Central Ave., Pon- 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry. Pa 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren. Chicago, Ill. 
Colo-Rubber,’’ ‘‘Nitro.’’ 


Soston Insulated Wire & Cable Co., Dorchester, Mass 
General Electric Co., Section Y-94012, Appliance and 

Merchandise Dept., Bridgeport, Conn **Deltabeston.’’ 
General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi 


eago, Ill (Glass. ) 
Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn “‘Rockbestos All-Asbestos ““Rockbestos A. 


Roebling’s Sons Co., John A., 


WIRE, Magnet 
Acme Wire Co., New Haven, Conn 
“‘Cottonite,’’ “*Silkenite,’’ **Paperite,”’ 


Trenton, N. J. 


“*Enamelite,”’ 
**Celenite,’” 


“*Heatex.”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 


Belden Mfg. Co., 4633 W. Van Buren. Chicago, Il. 
“‘Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Elec. Co., Section Y-94012, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. “*Deltabeston.’’ 
General Electric Co., Schenectady, N fe 
Rockbestos Products Corp., 751 Nicoll, New Haven, 

Conn. ‘‘Rockbestos All-Asbestos.’’ 
Roebling’s Sons Co., John A., Trenton, N. J 
Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ Cup- 
ron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘‘Radiocarb, 
“*Radioalloy.’”’ 

Driver-Harris Co., Harrison, N. J. 
vance,’’ ‘“‘Hytemco,’’ ‘‘Nilvar,’’ ‘“Magno,’’ ‘‘Comet,’’ 
**Gridnic, “‘ ‘*Radioohm,’’ “‘Ohmax,”’ **Midohm,’”’ 
*“‘Lohm,”’ “*Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’’ 
“‘Chromel-Alumel.’’ 


*‘Nichrome,”’ ‘‘Ad- 


WIRE STRIPPERS. See Strippers, Wire. 


ZINC 
Sheet, Strip, Slab, Rolled. 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
“‘Horse Head.”’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 





SPECIAL MOTORS 


Designed for each application. 


Rotary- 
Converters. 


Frequency- 
Changers. 





Send us your problem. We can help you. 


ELECTRIC SPECIALTY CO. 
STAMFORD, CONN. 


DO MALE AND FEMALE 
INSULATORS 


GIVE YOU TROUBLE? 


Out of round or poorly finished threaded insulators 
can multiply production costs that can never be 
compensated by “credit for defective merchandise 
returned," 


Do away with insulator troubles from now on—put 
your problem up to Universal. Let us prove with 
samples how “dry process” insulators can be held 
to close dimension tolerances. Your inquiry invited. 


THE UNIVERSAL cLay propucts co. 
1540 EAST FIRST ST. 


SANDUSKY, OHIO 
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Every item in the line of Ward 
Leonard Controls is an outstand- 
ing product of sound engineer- 
ing, practical designing and care- 
ful manufacture . . . each planned 
to meet a specific set of conditions 
in industry. The absolute de- 
pendability and ruggedness of 
Ward Leonard Controls makes 
them ideal controls to be built 
into machines and equipment 
the maintenance of which is 
expensive or difficult. 


Bulletins Available Describing 


RELAYS CONTACTORS 
RHEOSTATS SPEED REGULATORS 
RESISTORS MOTOR STARTERS 
VOLTAGE REGULATORS 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 
34 South Street, Mount Vernon, N. Y. 


Please send me bulletin describing 


ELECTRIC CONTROLS 
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Kantlink Spring Washer Manufacturers 
Kester Solder Co. ... 

Kimberly-Clark Corp. ... 

Kirkland Co., The H. R. 

Krueger & Hudepohl 

Kurman Electric Co., Ine. 

Kux-Lohner Machine Co 
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Landis & Gyr, Inc. 
Leach Relay Co. 
Leland Electric Co 
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Magnatrol Valve Corp 110 
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Speedmaster Co., The, Div 
Speedway Mfg. Co. 
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THE 220C 
RELAY... 


HIGH CONTACT 
PRESSURE, HIGH 
OPERATIVE SPEED, 
C TYPE COIN SIL- 
VER CONTACTS. 


@ High contact pressure, 
high operative speed and 
full armature balance in any 
position Single pole, 
double throw, C type coin 
silver contacts; rated to 
carry 2 amperes at 110 volts 
Precision adjustment. Coil 
will carry 3 watts without 
overheating. Can be sup- 
plied to fill requirements 
varying from 2 to 50 milli 
watts input, and loads as 
high as 1,000 watts 


Chemical analysis of 
Magnetic Material 


Heat treatment for 
Magnetic properties 


Coil Winding, Coil 


treatment and assembly 


Test and inspection 


THE 25 
RELAY... 


RUGGED, COM- 
rent, tow 
POWER CON- 
SUMPTION OF 1.5 
WATTS, HIGH 
POWER OUTPUT 
OF 2,000 WATTS. 


@ This Kurman unit requires 
one half the power of any 
similar relay and weighs 
only 4 ounces. Ceramic 
Alsimag non-hygroscopic in- 
sulation; quarter inch diam- 
eter coin silver contacts, 
self-cleaning wipe, canti- 
lever spring action, with 
less than 25% of allowable 
stress on the spring arms. 
Has entirely new type of 
laminated magnetic structure. 
Developed to meet the need 
for a high quality medium 
duty relay at low cost 


Cut production as well as experimental costs by 
specifying Kurman relays for the next job. Write 
today for descriptive literature; no obligation. 


HURMAN ELECTRIC CO. 


Be ee ee Oh ae ak we 
241 Lafayette Street, CT Tg | 


From Part—to 
Assembly — to 
Front Line 
Service 


ASSEMBLY Sellers ~ 


THAT ARE NEVER SPENT 


Saving assembly dollars is one of our first con- 
siderations here at Auburn. 


Special care is given each part as it comes from 
the press. Inspection is rigid and pieces that do 
not measure up to our standard are instantly 
rejected. Burrs are carefully trimmed —each 
part is ‘‘as specified’’. 


It costs us more to maintain these standards, 
but we do it because it means a saving for you. 
Trouble-free assembly lines are just one of the 
many advantages you will get when you specify 
Auburn on your next molded plastic order. 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS, INC. 


AUBURN, N. Y. 


NEW YORK, CHICAGO, DETROIT, CLEVELAND, SYRACUSE, BOSTON 
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by using Master Motors built to meet exactly your indi- 
vidual requirements. Thousands of men like you have 
found that they can make their equipment more compact, 
me oe ee) le ee) 
using Master Motors that really fit their job. 

You, too, can easily secure these advantages. Next 
time you need mofors for your plant or your product, 
investigate the unusual ability of the Master organization 


ee ee bh mle 


THE MASTER ELECTRIC COMPANY @ DAYTON, OHIO 





Si THESE INSTRUMENT. MANS 


—WFACTU RE RS HAVE DONE 


oe 
= Baldwin-Southwark Sos 


‘ Bendix Radio Carp. — “National Photocolor Carp: 


_ Burlington Instrument. -National Postal Meter Co. 


CS “<2 Pie Palmer Company _ 


Electric Corp. <~ 
Eastern Specialty Co. 
.Federal Products Corp. These 
~Gaertner Scientific Corp. Relter-Smith Company” 
General Electric Co. ~~ » —Saxt instrument Co. ~~ 

General Radio Co. Starels Sete ee 

neer Lens Company 

Ya SSS Sich Ray Phote Corps. = 


€ 5 e 
International Register Co. Unis Bone Ne se Corp. 
Lear Avia; Inc. — Westinghouse Electric &= 
Meéllaphone Corporation 


Mfg. Co. 
% The Meriam Compe —y€arl Zeiss, Inc. 


Precision Scientific Co: 


~ 


Firms waite as these, whose instruments -enjoy world 
wide reputation for accuracy and precision and in 
— procedure cost is secondary, have discovered 

n- WRINKLE—the one-coat finish—the secret of 
acest appeatance plus Eh protection: and 
durability. - 


Write today for the-current issue of NEW WRINKLES 
IN FINISHING. Contains information on how 

WRINKLE pein cy have been used by leading 
manufacturers in this and lines_to- make their 
Fee more eiebls and fo teduce their finishing: 


NEW WRINKLE, Inc. 


Mutual Home Bldg., Dayton, Ohio 
U.S. Patents - 1,689,892—1,732,661—1,831,323—1 ,864,763—1 878,316 


ie te Led 1,896,594 
eed 2-10 eh 
PKR EY: yar ee 


Other Patents er ere) 


Elon ae) 1,950,417 — 1,969,164 
1,991,527 1,991,528 Pre PEED 
2,124,703 Var abr! Des. 88,001 


Canadian Patents 311,503 311,504 


Méiareh Marking Shien 2 = 


Connecticut Telephone & The Partlow-Corporation = 


RCA Manufacturing Res 


WRINKLE FINISHES ARE OBTAINABLE 
FROM THESE LICENSED FIRMS 


Acme White Lead & Color Works 
Adams & Elting Company 

The Advance Paint Co. 

Allied Finishing Specialties Co. 
Alston-Lucas Paint Co. 
American Asphalt Paint Co. 
American Lacquer Solvents Co. 
American-Marietta Company 
American Paint Works 

The Arco Company 

John L. Armitage & Company 
Ault & Wiborg Corp. 

Baer Brothers 

Barrett Varnish Company 


R. A. Becker Paint & Var. Co. 
Berry Brothers, Inc. 

Bigelow Varnish Company 

T. L. Blood Company 

Boston Varnish Company 
Boydell Bros. Co. 

Bradley & Vrooman Co. 
Breinig Bros., Inc. 

Buckeye Paint & Varnish Co. 
The Burdsal Company 

A. C. Buschman & Co., Inc. 
Campbell Paint & Varnish Co. 
John G. Carlsen & Co 
Chadeloid Chemical Company 


Chicago Bronze & Color Works 
The Cincinnati Varnish Co., Inc. 
Cleveland Varnish Co. 

The Clinton Company 
Cloverleaf Paint & Varn. Corp. 
The Columbus Varnish Co., Inc. 
Con-Ferro Paint & Varnish Co. 
Cook Paint & Varnish Co. 
Cosmos Chemical Co., Ltd. 
Detroit Graphite Company 
Detroit White Lead & Color Works 
De Soto Paint & Var. Co. 
Devoe & Raynolds Co., Inc. 
Dibble Color Company 


Direct Stores 

Ditzler Color Company 

The F. J. Donahue Varnish Co. 

Eagle Paint & Varnish Works 

Egyptian Lacquer Mfg. Co., Inc. 

Empire Varnish Company - 

Essex Chemical Co. 

Essex Division of the Murphy 
Varnish Company 

Felton, Sibley & Co., Inc. 

The Ferbert-Schorndorfer Co. 

Leon Finch, Ltd. 

Flint Glass & Paint Co. 

Flood & Conklin Co. 

The Forbes Varnish Co. 

Forest City Paint & Var. Co. 

The Foy Paint Company 

Benj. Franklin Paint & Var. Co. 

W. P. Fuller & Co. 

General Paint Corporation 

P. D. George Company 

The Gilbert Spruance Co. 

Frank Gill Company 

The Glidden Company 

Grand Rapids Varnish Corp. 

J. E. Harris Company 

Heath & Milligan Mfg. Co. 

Hilo Varnish Corp. 

A. C. Horn Company 

illinois Paint Works 

Impervious Varnish Co. 

Indianapolis Paint & Color Co. 

Inter-Coastal Paint Co. 

Jamestown Finishing Prod., Inc. 

S. C. Johnson & Son, Inc. 

R. F. Johnston Paint Co. 

Jones-Dabney Company 

The Kay & Ess Company 

The Kay & Ess Chemical Corp. 

Lacquer Products, Inc. 

Lilly Varnish Company 

Lincoln Paint & Color Co. 

The Lino Paint Co. 

Chas. R. Long, Jr. Co. 

Louisville Varnish Co. 

The Lowe Brothers Co. 

John Lucas & Company, Inc. 

Maas & Waldstein Co. 

The Marietta Paint & Color Co. 

Martin-Senour Company 

The Monroe Sander Corp. 

Murphy Varnish Company 

R. N. Nason & Co. 

— Lacquer & Paint Co., 
ne. 

Newark Varnish Company 

New England Lacquer Co. 

A. P. Nonweiler Co. 

North Bergen Varnish Corp. 

Nubian Paint & Varnish Co. 

Ohio Finishing Products Co. 

O’Neil Duro Company 

Palmer-Price Company 

The Patterson-Sargent Co. 

Payson Varnish Company 

Peaslee-Gaulbert Paint & Var. 


Co. 
Perry-Austin Mfg. Co. 
Pittsburgh Plate Glass Co. 
Pratt & Lambert, Inc. 
Rinshed-Mason Company 
The Rockford Varnish Co. 
The Rowe Paint Company 
The RoxalinFlexible LacquerCo. 
St. Louis Surfacer & Paint Co. 
The Schaefer Company 
Scriver & Quinn, Inc. 
Sewall Paint & Varnish Co. 
The Sherwin-Williams Co. 
Skinner Paint & Varnish Co. 
Southwestern Paint& Chem.Co. 
The Speed-O-Lagq Prod. Co. 
Standard Paint & Varnish Co., 
Ltd. 
Standard Varnish Works 
Stanley Chemical Company 
John A. Steen Varnish Co. 
Stewart Brothers Paint Co. 
Fred’k A. Stresen-Reuter, Inc. 
Sullivan Varnish Co. 
Taunton Coating Mills, Inc. 
Thresher Varnish Company 
Tomlinson Paint & Varnish Co. 


Tousey} Varnish Company 

Twin City Varnish Company 

Tyre Bros. Glass & Paint Co. 

United Finish Compan 

United Lacquer Mfg. Corp. 

Universal Paint & Varnish Co. 

Valentine & Company, Inc. 

The Valspar Corporation 

The Varnish Products Co. 

V. E. P. Co. 

Wadsworth Howland & Co. 

H. V. Walker Company 

Watson-Standard Company 

A. Wilhelm Company 

Wisconsin Paint Mfg. Co. 

John H. Witte & Sons 

Yarnall Paint Co. 

Zapon-Brevolite Division, Atlas Pow- 
der Co. 

Zapon Division, Atlas Powder Co. 





